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United Staxbs Dwartment of AcRicui-TtmE, 

Washinfftouj D. C, August, 191 1. 

Sm: W® have tli« Iwn^r to transmit and to recoiniuoiicl for pub- 
lication as a farmer^' bulletin the aecompanying paper on "I^awn 
Soils and Ijawns," by Dr. Oswald SiJireiner and Mr. J. J. Skinnw, 
of the Bureau of Soils, and Prof. Ij. C. Corbett and Mr. F. L. Mulford, 
of the Bureau of Phxnt Industry. 

The widespread movement of civie art to improve and beaulitj 
cities and towns by park and art commissions, civie associations, 
and individuals creates a demand for iiifoiinalion concoriiiiig lawns, 
their improvement, soil requirements, fertilization, niaintonaiKT, 
soil suited for fiUing-in or top dressing, and similar questions. It i> 
to supjdy t-liia general demand for infoiTnation regarding lawns 
and lawn soils that the present bulletin is designed. 
RespoetfuUy, 

JIiLTON Whitney, 

Ohiff, Jiureau of Soils. 
B. T. Gai.ix>way, 
Oliief, Sureau of Plant Industry. 

Hon. James W^ilson, 

Secretary of Agriculture. 
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INTEODTTCTION. 

The greensward is the canvas upon which all architectural and 
landscape effects «re produced. A lawn may vary in extent from a 
few square feet at the side of the steps leading to the brownstone 
front of th»-oi^ dwelling *te the-bsoad acros of extensive parks. It 
matters littte whether th». extent of a la\vn bo great or small, its 
inherent qualities are the same, and its intrinsic worth is determined 
by its character and the manner in which it is kept. Green grass is 
not only of great economic value, but it is also of great esthetic value. 
The herbage of the field is the primary dependence of all animal life, 
and it is the green color, the sweet fragrance, and the sootliing effect 
of nature which come from well-kept greenswards that make them so 
congenial to man. Grass is nature's balm and healing for all erosive 
scars. Natuf# ahboffl rough edges and broken places, and imme- 
diately proceeds to is6*^er such ugly spOfc wiNk green grass. Man 
likos to get his feet upon the soil, but, better:^^'l^pon the soft, yield- 
ing greensward. Rich rugs and carpets do not give the elastic 
spring that the weU-made and well-kept greensward yields. 

A lawn is the accompaniment of every effort on the part of man to 
beautify the surroundings of his abiding place. The great increase of 
interest in suburban and rural lifo has caused a corresponding increase 
of interest in matters pertaining to the making and maintenance of 
lawns. Suburban railways, the extension of electric lines into the 
country, and the return of man to natural ways of living are all 
factors contIib^tta»g Ji^,)ii^.flgfmim Witters partainiiig tjo 

lawn making. 

GKWKEAL CHAEACTEEISTICS OF LAWNS. 

In general, a lawn should be beautiful and it should bo useful. Its 
beauty depends upon the contour of the land, the color and textur© 
of the grass, and the uniformity of the turf. The use of the lawn is 
to provide a suitable setting fof. i^rcljitectural adornment and land- 
scape planting. Every device sfitoOld be etnployed when working 
with small areas of groi*j*4'.*»^ivo^foe4awn*^as.great extent as possible. 
The buildings should be weft back, tiie fcmndation not too liigh, and 
the grading of the gr»und should be slightly convex — Aat is, a gently 
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convex, rolling surface from the base of the foundation to the street 
lino, rather than concave. A convex surface tends to give the effect 
of increased area, while a concave surface seemingly shortens the 
distance. The extent of a lawn is also amplified by preserving as 
largo areas of imbroken greensward as possible. This means the use 
of trees and »hrub^3 only upon bord#rs oj* niai'gins of the Isfcwii, rather 
than a promiscuous dotting of feliem over the fi:re€alsward. 

THE SOU. 

The ideal soil for a lawn is available in but few cases where it is 
desirable to establish a grcc«iBward. Ordinarily the lawn in which a 
man is most lutprosto^d is that imjiiediatWy surrounding his abiding 
place. T^e ^eii o£ fehis imiTM|i^iAl>@>>^cAli%: iiSf ' in general, greatly 
modified because of buiidirig ojiei-ations or necessary grading. The 
soil with which one has to deal, therefore, is seldom a normal soil of 
the locality. In general, it is a portion of the surface soil mixed with 
more or less of the subsoil which has come from €;xcavation in making 
the foundations of a house. Large lawns and parks arc not, as a rule, 
so subject to difficulties of this kind as arc small pnvate grounds. 
The problem before us, then, is that of converting not a normal but 
an abnormal soil into a suitable and congenial place for the growing 
of grasses. - « » - . - 

ESSENTIAL CHAmjk;^«ltS. 

A lawn soil should have, a good moisture supply at all times. It 
should be able to take care of excess during the wet season by drainage 
and during the dry season be able to supply stored-up moisture from 
its deptlis. This adequate water sujiply is the principal factor in 
grass growth and tho one most difficult to control in a |>oor soil. It 
is more important than any a<ldcd fertilizer and can not be com- 
l)cnsated for by the addition of any amount or kind of chemical plant 
food. AU suggestions regarding lawn soils, their texture, selection, 
an<l manipulation have been made with one end in view — the creating 
and main^^^^:of an adequate water sui)ply in as natural a manner 
as jjossible. If this water supply is maintained efTcctually by a 
normal soil, tho natural processes wliich go hand in hand with it, 
such as i^ropcr bacterial activity, aeration and oxidation, soil sanita- 
tion, and the supply of plant food generally, aro also sufficient for a 
healthy growth of a good greensward. 

ADAPTABIIITY OF SOUS OF DIFFEREKT TEXTURE FOE 

lAWKS. 

The soii aat^ii^isM' ec>B^ts of several recognizable grades, which can 
be determmed in- a*iy |^'^ soil by analysis — clay, silt, very fine sand, 
fine sand, medium sand, coarse sand, and fine gravel. It is thSs 
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JifTcrenoc in the size of soil ]>article3 and in the ])roportions in which 
they two, i)rosent in soils that has given rise to the difTerent classes of 
agricultural soils, such as tho clays, clay loams, sands, and sandy 
loams. This difference dctprniines tho texture of the soil. Tho 
texture is a jiarticularly jm]>ortant factor in a successful lawn, as it 
has a vei-y marked inflncnco on tho kind of grass or combination of 
grasses and ch)vei'9 best suited to tho soil; on its ability to holtl 
sufficient moistin*e to carry Uie grass tiirough a ])roloiiged drought; 
on the easo of establishing good natural drainage; on the amount of 
aeration, and on other requirements. Tho various ])eroentage 
relationshi])3 of these different grades determine the texture of the 
soil and the class to which it belongs; that is, they determine whether 
it is a sand, a loam, or a clay, or an intermetliate soil class. 

These soil classes fall naturally into two divisions, tho heavier and 
tho lighter soils. Tho heavier soil classes contain comparatively 
large amounts of the two finer grades of soil material — silt and clay. 
The lighter soils contain a largo pe^cointfftgo of tho sand grains, qs])g- 
eially the finer sands. In othw words, in tho heavi&r soils are found 
large amounts of silt and clay ])articles, with vanishingly small 
amounts of the more sandy grains; in the lighter soils are found largo 
amounts of tho sandy grains, with vanishingly small amounts of silt 
and clay on tho one hand and the coarecr grades on the other. 

The following diaeussion of different soil classes will ho uscfid as a 
guide in selecting soils suitable for lawn or park jmrjioscs and for the 
production of lawn soils by pro]>er mixing of two or more soils of 
dilFweiit texture. 

HEAVY OR CLAYEY SOILS. 

Clay soils.-— When productive these soils usually make very strong 
lawn Boib, giving a dense sod In tho regions suited to the Kentucky 
blue grass, excellent lawns consisting wholly of this most desirable of 
lawn grasses are easily obtained. Tho clay soils are usually, how- 
ever, more diflleult to ]>rei)aro for lawn i)urposc3, as the handling of 
the soil requires greater care than tho more loamy soils to obtain a 
good physical condition at the timo the seed is started. Liming is 
often desirable to help loosen th« texture, and the ]>l(Mitiful incori>ora- 
tion of organic manure is almost a neeeeeity. In vmry heavy clays it 
^viU often i)rove advantageous to ineorjiorate & loam or sandy loam 
mtli the first few inches. 

Clay loam soils. — "When well drained and carefully handled, a clay 
loam ia well suited for the establishment of an excellent greensward. 
It is retentive of moisture in amounts decidedly favorable to a good 
growth of grass. In the making of lawn soils by mixing, clay loams 
give good raeults, eepeeially for mixing with sandy soils. 
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Silt loam soils. — These soils are ideally adapted to lawn making, 
but they must h»ve good dradnnge and be liberajly supplied ■with 
organic matter. 

loam soils. — These soils, when they have good drainage and con- 
tain sufficient organic matter, will maintain a good lawn. When 
hauled in, due consideration should he given to the nature of the 
soil or filling already in place, as this becomes the subsoil of the 
finished lawn. 



Table 1. — Averatje compoBttion of soil materials^ shoiuinri tlte proportiw* of the different' 
sized particles. 

[Mm.— mililmetefs.l 



Boll clasMs. 


Percentage composition. 


Fine 
gravel 
2-1 mm. 


Coarse 
aanil 
l-.fi mm. 


Medium 
sand 
.ft-.25 
mm. 


Flnfl 
sand 
.25-.1 
mm. 


Very flne 
sand 

.i-m 

mm. 


Rilt 
mm. 


Clay 
.OOS-O 
mm. 


CInys 


I 


3 


2 


8 


8 


30 


42 




1 


A 


4 


14 


13 


3H 


26 
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S 


11 


65 


Ifi 




2 


5 


fi 


15 


17 


40 


16 




1 


a 


4 


32 


24 


24 


12 




4 


13 


12 


25 


13 


21 


12 




1 


4 


10 


fi7 


XT 
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SANDY SOII.S. 

Coarse sandy soils. — These soils are imsuitablo for lawn purposes. 
Although certain grasses will grow upon them, and where necessary 
can be used as soil binders, the result produced can hardly bo called 
ornamental. Tliey arc too dry and loose for lawn ]>urj>oses. 

Fine sandy soils. — A fair lawn may be established on soils of tids 
class by paying special attention to the preparation of the soil by 
th« introduction of manure or graen manure, together with bone 
phosphates, and lime in some eases, and copious watering duiiug 
dry seasons. With a clay or clayey subsoil a roally good and per- 
manent lawn can be established on such sandy soils without great 
difficulty, esjiecially when a mixture of suitable grasses is used. Its 
low water-holding power is its chief drawback. Top dressings of 
well-rotted stable manure and other fertilizers from time to time 
are requisite for good results. Ijimo tts a top d'reseing iis idso offccn 
desirable on sandy soU^. 

SiiZLdy loam soils. — Such soils mako very good lawns when well 
drained and well supplied with organic matter; and, where underlain 
by A clay or sandy clay subsoil, they sometimes even rival the clay 
loam or silt loam in adaptability to lawn grasses. AMien low in or- 
ganic matter the deficiency mu@t be made up. Stable manure, forest 
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mold, green crops plowed under, especially the legumes, afford 
very dosirablo materials for supplying organic matter. iAm@ is 
frequently desirable and often naeessary in the soil preparation and 
aa a later top dressing. Bone phosphate should bo used in preparing 
the soil and may be later used as a top drossmg. 

Fine sandy loams. — Tliese are very similar to sandy loam soils in 
their adaptability to lawn making »iid have even a greater water- 
holding power. 

THE INFLUEKCE OF SUBSOIL ON LAWNS. 

Soils are underlain at different depths in different types by a 
distinctly different soil layer known as the subsoil. In shallow soils 
this subsoil, usually of a different texture, but not necessarily so, 
is sometimes within a few inches of the surface, and is indeed often 
touched by jilow or sjjade, and thus gradually the soil itself may be 
deepened and changed in texture. In other cases the soil is quite 
deep, often many feet, and in arid regions this eliaiigo in soil material 
as one goes downward is often not observable at all. 



FiQ. 1.— HoU auger tor collecting soil sainpl«^ and nseriil in exploring subsoil conditions In lawns. Suei\ 
ao instrninent entirely prevents the disfigurement which would be unavoidable i{ a larger hole had to 
bo dug in a lawn. 

A soil can not bo judged for lawn purposes simply by tho visible 
surface or top soil as far as it is ordinarily cultivated or turned by 
plow or spade. The depth of tiie surface soil is very important and 
variable. Soils of widely different agricultiiral value owe this often 
to difference of depth alone. The fact that tho nature of tho sub- 
soil has an offect on the productiveness and suitability of soil for 
lawn purposes has already been mentioned. Those soils having a 
clay subsoil are usually stronger soils and better able to maintain a 
good lawn than those having sandy siibsoils. In the sandy soils 
the better results are always obtained where a good clayey or oven 
clay subsoil occurs. 

]n figure 2 are shown 3-foot profiles of soil typos illustrating dif- 
ferent depths of surface soil and nature of subsoils as actually encoun- 
tered under natural conditions. 

Tiie texture of the subsoil is fully as important as the toxtui© of tho 
soil, although the icquiromonts of a good subsoil aio usually some- 
what different from the requirements of a good top soil. An imper- 
vious clay subsoil is utterly unsuitod for any crop, and soils occurring 
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above Buc-h subsoils are themselves usually poor, but can often hm 
mad« most productiv* by laying drainage tiWs in the subsoil. Tl?^ 
character of the su-beoil, its texture, and its distance from the surface 
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ORANGEBURG 

CLAY. 



rRlABL £ 

SAN or 
Ci.Ay 



SUSQUEHANNA 
CLAY. 




Fia. 2.— Tbree-foot profiles ol soils, illustrating differpnt depths ol svirfaoe soil and natuto ol subsoils. 

are often vital criterions of the natural productiToncss and suitability 
of soils, and hence these factors must also rccaivc consideration in 
the establishing of a lawn, whether it be by filling in of soil materials 
or on a soil in its natural position. 
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CHARACTERISTICS OF A GOOD SUBSOIL 

In the first place tlio subsoil of a good la^v^l soil should not ho. too 
near the surfaccj that is, the soil itself should be a deej) soil, never 
less than 6 inches and preferably as deejj as 12 inclies or more, for it 
must bo remembered that a good subsoil, even Avlieii good as a subsoil, 
is iiev(*i:.helQ^ a poor substituto for a surface soil. 

There is no doubt that in certain seetions of ths^ country sonn^ sub- 
soils arc harmful M'h<ai incorjiorated in a soil, anti that M'hilc deep 
])lowing is desirable, it is unsafe, after shalloAV jilowing has be«ii car- 
ried on for years, to run the }>lo\v doM-^n and turn up a great mass of 
subsoil and incorporate tliis Avith the soil. In a great many cas«6 it 
has taken several years to restore the original fertility of the soil. 
A subsoil should never be used in lawn building without being covered 
6 to 12 inches with a good surface soil. The subsoil should rcsend)le 
the surface soil in its general eliaracter. It should ]>o hoavier in 
texture wh«ii underlying sandy soils. The subsoil slioidd he. moist 
at all timas, yet permit of good drulnagi?. It should contain oou- 
siderablo amounts of water <luring the wet season, and later, during 
dry spells, be able to give it up to the surfac4i soil and roots there^in. 
By virtue of a close ami firm texture it can draw moisture from a con- 
siderable depth. If the subsoil is of bad texture, siieli as imper\-ions 
clay, the drainage is bad and the soil consequently cold and wet, 
unmanageable, and unproductive, or if it consists of a loose santly 
material it M*ill be too Icacliy and consequently too dry, esi>ecijdly 
during droughts, because no %vat€ir v-dll be stored in it or <lrawn 
through it from greater depths. 

Other bad soil conditions, involving bad drainage, arc various 
hardpan formations. These are usually layers of soil eenionted 
together by lime or iron compoumls and aro found in sonic regions in 
large sheets or pockets, often immodiately below the surface soil, 
thus acting as an cfTcctual barrier to the movement of moisture, 
either downward or ui)Ward. Under such conditions, which are 
fortunately rare in soils to be used for la^vns, grass can not he grown 
any moro than on a cement or other sidewalk buried a few inches 
under ground. 

IMPORTANCE OF SOU. MOISTURE. 

The growing grass obtains the products of solution of the soil 
materitds, inorganic and oi^anic, both good and bad, tluxjuj^h tlie 
medium of the soil fluid. From the soil fluid it obtains the potassium, 
calcium, magnesium, phosphorus, nitrogen, and other elements neces- 
sary for its nutrition. These it removes from the soil fluid by the 
process of absorption by the growing root, and when the soil sanita- 
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tiou is good this absorption proceeds in a normal manner, but when 
it is iuiporfoct, duo to bad drainage or aeeumulation of products 
unfavornblo to growth, the absorption of the plant is seriously inter- 
fered Avith. Most important, however, is the water of the soil fluid 
itself, for this is absolutely necessary for grass groAvth. It is the 
phmt's chief source of hydrogen and oxygen, which, together with 
carbon obtained from carbon dioxide of the air, forms the larger 
part of the phmt's total dry substance. Tlie water, moreover, forms 
the larger i)art of the grass itself when green. Tliis fact tends to 
cmj)liasi2o the great importance of soil fluid to the growing grass and 
further shows the absolute dependence on it for establislung a good 
growth of grass. The imjjortance of the soil condition and texture 
in influencing the amount and movement of tliis soil fluid becomeB, 
therefore, of jiaramount interest, as tlirough it the life of tlio lawn 
is sustained and maintained. 

The greatest <lrawback to the establislung of a good lawn is an 
inadequate water siipplv during periods of drought, and the cJiief 
functi(tn of a good lawu soil i^ ^o furnish an adequate water supply — 
to moderate excessive rainfall by good drainage and yet hold siifli- 
citAut water to allow the lawn to live through jjeriods of drought. The 
roots of lawn grass4>s are comparatively close to the surface, not pene- 
trating more than a few iuchas into the soil ©xcc^jit where excellent 
soil conditions exist. The gr«ater the dcptJi of surface soil tlio deeper 
will the roots penetrate and consequently the greater the amoimt of 
soil fluid directly available. Ordinarily, however, the soil accessible 
to the roots will, even in a soil with good water-holding power, not 
contain suflicient water to last through a considerable drought, and 
it is therefore necessary that the soil bo able to draw moisture from 
lower lying strata. A heavy retentive subsoil acts as a soil res«woir 
to supply the surface soil ^vith water during dry spells. 

XOVEMEKTS OF WATER IN SOILS OF DIFFERENT TEXTURE. 

The movements of soil fluid are chiefly upward and do^wTiward, 
any lateral movement being extremely slight. Tlie downward movo- 
m*«it occurs as a result of rainfall, melting snow, or other addition of 
water to the surface. This downward movement is usually rapid and 
varies according to the texture and structure of the soil, which also 
determines the amount of water retained in the soil. Later, by evapo- 
ration from the soil or through transpiration by tlie grass, this mois- 
ture in the soil is gradually dissipated into the atmosphere and a 
movement of soil fUiid is set up ^vitliin the soil whereby moisture 
moves from the wet subsoil into the surface soil through the capillary 
s])aces made by th® soil grains or aggregates of grains. In loose, sandy 
soils the moisture descends rapidly, rcftchoe the water level below 
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the soil and subaoil, and begiiia ita movement laterally from the soil 
as seepage watotr, finding ou-tlets into d^tehes, atr<i«,ms, and oth«a* 
watereourses, comparatively littl* being retained in the moisture 
films around the sand grains. During dry periods this retainetl 
moisture is soon depleted, and owing to the eoarseneas of the graina 
the movement upward is not suflieicnt to keep up with the demand 
in the surface soil, the connootion with the subterranean water is 
broken, and a dry subsoiris the result, thua eauaing an impoverishing 
of the lawn, with ultimate j)arching and drjnng out of the grass during 
the summer months. 

In the heavior aoila the water doea not descend so rapidly nor so 
completely. Considerable amounts are retained and, when required, 
move upward to the surface soil. Moreover, the eonnaetion between 
the soil fluid and the low-lying water level ia not so t\asily severed, so 




FlQ. 3. niiilding dfibris in lawn soil. The presence of bricks, flat tins, boards, and other toarac build 
Ing d£brl9, found in nearly all small lawns in the cities, is very detrimental to the proper movement 
Of soil fluids. 



that water from considerable depths can be drawn uj)on to suj>j)ly 
the needs of the surface soil. 

INFLUENCE OF BUILDING DEBRIS. 

Brieks, flat tins, boards, and other eoarso building debris found in 
nearly all small lawns in the eity are very detrimental to the proper 
movement of soil fluid. The downward movement of water is not 
seriously impeded by sueh materials and is probably even facilitated. 
The moisture moves downward until it encounters a briek, for 
instance, at a distance of 3 or 4 inches below the soil level. The 
water meets -with no difliculty in getting to the edge of the brick and 
then goes nearly straight downward, thus leaving the soil immediately 
Wow the brick unsupplied from this new wai^ influx. Now, when 
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tile ()i)i)ositP miivcjiu'iit (if soil fluid begins tlio wiitfr iiiovos upward 
until it cncount el's tlm hi'ick, mid tlin soil iinmcdiul cly iibovo the 
brick, wliicb bus in tbc moiuitinio dried out, rcniiiin.s iinsnpplicd vdlli 
iiioistuiH', so that tlio ^rnss suH'ci'S mid dlvs out durinj^ a critit'id dry 
spoil. liad Kpifts in smull cily Itiwns iirc more often than nob fouud 
to be due to some sutdi inijK'diniont to the nioveniont of capillary 
watttr. 

GOOD DRAINAGE NECESSAKY 11* XAWK SOUS. 

Tbc boni*fit»al property (if tbo lieiivier soils and subsoils whioli 
annblo tbam to r<tt*tin moistnro nnd offor rosistianeo to its fii'o passage 
pres«it.s,on tlin otborhand, i\ danger. WIkmi this rwiistanco, by virtue 
of too close a texture or lack of structure, boconics excessive the soil 




Fio. 4. ■l^ardess layiiii; of sod on iinproiwi-ly i>repnreci aoll. Tlip dAbrls is altnost as KrmaX as the actuftl 
soil niatorlnl, uiiil eltlier through iKnoram-c, IrnHirnrpiipe, or carplMsneas Ihls debris la iwerwl ovrr wllh, 
at b«st, iudilTerent sod, wiih only one possible result, n poor lawn. 

bot'tJUHj*, n» it wtii K, watw'k^gijtl," protbtcin^ a w«ty coM soil, M-ith- 
'out acH'ntion and proper life. Tborii is nu almost totn! arrest of the 
normal fun{HUons of tlio soil and a substituting therefor of an abnormal 
concbtion, rc^ulUuf; in tbc. formation of compounds inimical to tho 
fjrowtli of grass, so tbat it dies from the presenco of barniful com- 
pounds or poor air sui)ply at tbc roots. Such a condition can bo 
bolpcd or eliminated by proper drainage, such as miiy bo secured by 
tbc laying of tiles in the subsoil, whereby tho flow of water is facili- 
tated, Ibe air again penetrating, and a normal oxi<lation nnd func- 
tioning of tbe soil are. lirongbt about. Tbe application of limo aids 
in forming tbe clay partitdw** into lai^er groups, thus giving large 
spsu-OH b«ttw«eu tbo»e groups, tin-ougb wbi«Ji Uio soil iluid can move 
witJi gnt«t«^r fr»«4oui. This is offoji rcwiorted t<i/*nd should never be 
omitted in making lawns on soils bavinji^ v«ry stiff subsoils. Tl ardpan 
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|@rn)Aliioiifi iiiid oti>iiir ]i&#ur^i 1imi#riiriiMi^Mi»^liMi '1^^ of 
luwui niso Im brokon up hy »uh»oiMng <yr o^Imrt DiftiHi^, ^ (Jmiiiag^^, 
liko 11 good wnt««* siippl^^ is aljsolut*!^' («0Miit4«I for a li^»Il4iy gre«i- 

ORGANIC MATTER NECESSARY TO MAKE A GOOD LAWN SOIL. 

Tli<^ organic lunllcr is tlit' pnMit ])romoto.r of ])rop<'r utriifturo of tlio 
particlos lo form nii nrnblfi soil; its iiiHiuMUM* in tin' fonunlion of 
iortuiy fiinUUi soils v>{ good Icxturo mn\ MntvUir*> is woU kiiowu. Tho 
organic*, mntcritils of tliosoil nrr vcrj- iniportunt, in Hint ihvy make soil 
out of wlnit would otlu*rwiso- bo only n rock i)ow(Ior or sniul. liy its 
prc'sfMico and tlio cbniigos wliicli tukct pliico during its dt'cay tlio wtitcr- 
holding po\9«r of a soil im gra«il43' inorM^wd, and htMiwit-ii i>rt*s(Miro in 
Iiiwn soils is (^pwiiiTly d<*«irftbIo. It is, liow<»v#r, in tin* lawn tbnt it 
is ni<»Kt diiVundt lo inlrodnt'o oi-ganic iiinttcr into tb<^ t*oil, and it 
bcH'oiiK's imporativp, tlioroforc, lliat tbc lawn soil bo madr as ricli in 
this in)pc)rtant soil ingrodit'iit as jiossible boforo planting, i. o.- wlu«n 
tli<* lawn soil if* first prepared. Ijii((»r, wlieii tin* lawn is <'stnbIish<Ml, 
organic ni^attcr can only be inlrodiieed into the soil in the solnl>lo 
material leatUujd from manure and other Hurftut* ap^rliuiition^, and tbe 
IxMiofieifil cHlT#eits in loosening iii> soils producswl by the daoiay of tJio 
inaoliibl** matwials of Uie inannr« Hr% tJ»4ir<rfore, #n«^j^y iibsmit. 'I'lio 
d«<*Hy ()f manure is usually nior(« rapid in HBudy noils than in clay soils, 
aiiotlier factor wliieh inakett tlie suiuly soils I<»ss d<wirable for lawns. 

EFFECT OF ORGANIC MATERIAL IN LAWN SOILS. 

TIu'. organic ninterials liavo n chemical and i)liysiological etfect on 
the lower life in the soil as well as on tbe grass, lii addition to tlie 
I>hysiciil effects already noted, some of the j>roduets of <*Iiaiige of tluwe 
organic materials are doubtless directly beneficial to biie.tena, i)ro- 
moWng t4it^r ftctavi-faiaH, adid alt|o dir<M*tly b(«ti@/i(iiiHl io t^lie growing 
gnww. It is likewise ce^rtain t;Iint some organic soil conKt-ilU(»4its are 
directly harmfid to grass, i>reventing it~s best doveloitmeiit, interfering 
wifeli it« root growth and root iibsori>tion of soil mitrieuts t*» suob nn 
QXtent as to mako the Ruccessful growth of grass uiid<*r such condi- 
tions impo.ssibIe. 

TIi<» a]>]>licatiou of good organic manures, Uming, and driiiiuige nro 
the most ]>otout factoi-s in promoting good soil couditioiLs. Uimlng 
has been found to he ven' benefi<!ial, aiding the des(rneti<ui of Inirmfid 
bodies of Uiis natur*^ botji by cAombining with Ihom and aI«o by 
oxifhzing t^t^ii to otiiiiiir less harmful, oi oveu beneficial, e.oni])oimds. 
X)rninasc aUo aids materially in two ways: b'irst, if allows n freer 
accoKR of nir wiUi da(w^)er i)oiietration of lieidthy roots, which in time 
I>roiuv>U« oxivlttUou, and iUus a\di4 lUe. deiitrvicUon of ui\fa.vorablo 
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organic matt*r; second, it will produce beuoflcial results by an actual 
remoTal of fehe Utirinftil mat^rifil in the df^ivAgo w*^«3rSj as w«il as by 
eliminating tho cause of its formation. The addition of good oi^aiiio 
manures will also assist in tbo dostruction of tbo injunous compounds 
alrmvdy in tho soil. Tlio introduction of easily decomposed organic 
matter causes greater bactorial activity and greater oxidation in Uio 
soil. The fertilizer salts liko^viso induce or quieken change** which 
tako *^laco without them only very slowly or not at all. 

OTHEK FACTOBS WHICH AFFECT LAWNS. 

Ifc is not possible to state definitely to what extent root excretions 
may afToct lawns, but this much is certain: Plants or soils aro atTccted 
as tho result of the continuous growth of tho sanio plant or by U\e 
simultaiveous growth of two or inoro plants. Tlin iuflntwico of ccwtain 
trees or shrubs on the la\vn may be, in part at least, ascribed to such 
a eauae. If the excreta of grass itself aiFects tho continuous growth 
of grass, it is also certain that this effect would show itself more on 
certain soils than on others, and on a soil suited admirably for tho 
<lev<'lopment of grass such im cfTect would ho entirely elimiuuted, for 
the goo<l soil conditions would be able to destroy tho unfavorable 
mateniil from season to sea-son and thus prevent an aecunudatii>n 
which would take ]ilaco in the course of time un<l»r less favored soil 
conditions. The assoeiutjon of ditTerent grasses and clovers wouhl 
no doubt aid in prolonging the natural life of a lawn under conditions 
which would cause tho early decadence of a lawn sown to oiijy a single 
grass. Tho influence of weeds in this matter of unfavorable ©ffe^it of 
one plant on the other is also considerable, api^'iMil^il^>-1i^4«UHra- 
bility in lawns because of their appearance. 

As ftir as lawns are concerned this influence is perhaps most noticed 
in tho relationship of trees and grass, a relationship which is only too 
oft«n tho cause of poor lawns undor or in the neighborhood of ti'*0H. 
Baro places tmdcr trees are of VGiy frequent o(!cinT(*nco and are usu- 
ally, and often erroneously, attributed to shade. Thero can be no 
<pu'stion that sliade plays an important part in many cases, but 
usually it is only a contributory factor and the bare places often on 
closer observation aro found to bo most develo])e<l on tho side least 
subject to shatlo, and on tho lower side so far as <lrainngo is concerned. 
The retention of washings from the leaves and bark of trees is undoubt- 
edly a factor in the infoi-tility of soils in the ^'icinity of such trees. 
This iiifluMice of ona plant on another of the same kind growing in 
suecossion in tlio same soil, or of Uio influence of on© plant on nuoth«r 
of an entirely difTerent kind, and the influence of tho soil texture, 
nature of subsoil, an<l otjior clmanical, jdiysieal, and biological fatrtors 
upon sui'.h plant influtvictiB or associations will servei to make clear 
tho many antagonisms hotwftan grass an<l we»(ls, and grass and trees, 
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slirubs, and other plants so often wicoiinteretl in lawn huilding and 
litndseapo gardening. Such influonces are apt to be observe<l more 
generally in soils not well adapted for the purposes for which they arc 
used, owing to faulty texture, Ijatl drainage, poor subsoil conditions, 
and other defects, so that the rt*.tup© of the soil beeoBaes really the 
determining factor. 

SOIL BUIIDIITG FOR lAWXS, PARKS, PARKED EKBAITK- 
MENTS. AWD TERRACES. 

Some of the principles of soil building applicable to such cases aa 
involve the alteration of soil already in place, the addition of surface 
soil over soil already in place, and the filling in and leveling of 
unsightly and imsuited places, for the establishment of privato 
grounds, city j>arlvs, and terraces of many kinds are noted in the fol- 
lowing pages. These principles govern all cases where soil is to be 
transported from one place to another, the object being to establish 
a greensward on the soil in its new environment. , Specific advice or 
directions appUcablo to all large civic improvements can not be givon 
on account of the necessarily local nature of the problem. General 
principles can, therefore, only be emphasized. 

PBOPEB AND rMPBOPER FILLINGKIN OF SUBSOIL MATERIAL. 

The utmost care in supervision should be exorcised in regard to the 
material used in the building of the soils of larger city parks where 
fiiling-in is often a necessary step. Had such simple precautions 
been followed in the past, poor public parks and lawns in public 
grounds surrounding pubKc bn^l^lpiyff all kinds would not now l)o 
encountered. The remarks h»r<e made a]iply only to the last 4 feet 
or so of filling and not to cases ^here very d*#p fillings are made. 
Building d6bris, bricks, and othfti* coarse material should be abso- 
lutely barred from these last 4 feet. 

For the reasons already discussed the soil material which is to serve 
as subsoil should be preferably of heavier texture than tho surface 
soil available for the lawn, and never of a distinctly sandy nature, if 
goods results are <lcsircd. The heaviest material of the subsoil 
should be filled in first and as near as practicable distributed evenly 
over tho entire area to be filkxl in. In large parks each lawn should 
be (»onsi<lere<l as a unit. It would seem needl*^ to remark that old 
sidewalks, cement c*31aM of former ^ilUHings, etc., should first be 
removed, or at least thoroughly broken up, and yot oxperience has 
shown that this i)recaution is seldom complied with. The lighter 
material of the subsoil should then ho hauled in on top of the first 
layer and ipread out in an even layer. \V7iero tlir uinterial for the 
fill is all of tho same kind and texture, this precaution is unnecessary, 
but wherever layers are likely to be formed e*eh sho^d be uniformly 
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(lislributoti over the cntii'o area. Tlio heavier hty«r shouhl bo the 
lowest and all tho layers should blend one into the otli«»r. Dis- 
tinetivo layering and patehes of tlilTerent cross seetioii in different 
])art3 of tho lawn should bo rigorously avoidetl. In other words, iho 
usual praetieo of dumping a loatl of clayey soil here and a loud of 
sandy soil thei-e, or of dumping a load of elay on top of a distinct 
saiitl, ean not but fail to bring about a lack of uniformity in tho sub- 
soil of tho lawn, resulting in different soil conditions establishing 
themselves in tho course of time, giving patehtid lawns with jioor and 
good sections or different grasses growing over the different sod con- 
ditions in tho subsoil, even if tho sui-face soil be uniform. Tho 
imptn-taiiee of the subsoil in the building of lawii^' can not bo over- 
os* imaged and tho t'l'catcst care should he exeniurd where this is 




Flo. 5. — Faulty soil building on pubtio grounds, The rwiilt of not specifying the iiaMre of the atlbsoU 
to bo hniilcil In by the contraotora. Wfallo tho llltwtratloii pmi iibt ^ow tl*e pfomtoewHisneBs of the aotl 
lis to texture and kind, It doeo shew the brleks and bttlldlng ddbrU which lorm no Inconsld«rablo portion 
ol tho lawn. 



built up by filling in. This proper procedure of fdling in for lawns 
costs littlo if any more than tho haphazard way of dumping the 
material anywhere without duo attention to texture and evcimess of 
layering. In making tho subsoil, the source of tho matenal is, of 
course, not so vital a matter as with the surface soil, but tlio more 
nearly it is like a good surface soil the more desirable. 

HAULING m OF PRODTJCTIVE STTRFACE SOIL. 

The surface soil of a lawn must have been a good surface soil in its 
previous situation. It should bo especially selected with duo regard 
to tho texture of the soil already in place as subsoil and especially in 
regard to its natural productiveness. The surfaco soil should blend 
with tho subsoil; that is, its texture should not bo markedly different 
from the sttbsoil and it shotikl be lighter and loistnier than the subsoil 
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for tho best results, unless tlio Bubaoil pro\'i(l«ti is sandy a-ml l<H)e«>. 
It ia i>rofcrably obtained from a cultivatcMl field, oa tliia insures tlie 
best soil condition ^^'ith tho least danger of imi>orting wood soeds. 
Inasmuch as tho soil is to bo ])ut into ijermanont sod it ia, nioroover, 
better to havo had other crops immediately jircecding its establish- 
ment. It should never bo taken from clay or sand banks, euts or 
excavations, or similar situations, as no amount of doctorinp with 
fertilizers, manures, or limo will make such soil immediately i>ro- 
ductivo and suitable for a lawn without jireviouB cultivation aufl tlio 
growing of cultiTatcd crojis. Only th« very best soil obtainable 
ahoulfl be used for such purposes, and it should bo further inijirovi^d 
as far as possible by tho addition of organic manures, such us stable 
manure and bono phosi>hates and in some eases by moderate limiuf;. 

Tho surface soil should bo sjiread over tho graded subsoil mii- 
fornily. The depth of surface soil to bo hauled upon the suhs(»il 
depends somewhat ujion tho nature and texture of tho subsoil itself. 
If tho latter is heavy and distinctly of a subsoil eliaractpr, being 
hauled in from day banks or modffrataly d«ep exeavaU^i«, the sur- 
face loam should be made quite deep, at Iwtst 12 inches, hut may in 
cases where tho subsoil is itself good in texture and loamy in eliaraetor 
be made much shallower, but not less than G indues. Tho object 
should always bo to offer a loamy substratum for the roots to an 
appreciable depth so that they can pwictrat>o d-e«j)ly for thttir water 

supply- 

SELBCTIOK OF SOIL BSST StJTTED FOR GRASS GROWINO. 

T^awns are not developed ^vith equal success on all soils. This is 
due to tho natural difTorenees in soils as a rosult of their difTorent 
formation, different texture, rolation to snl>#ioil, and to climatic con- 
ditions undw which they occur and wliich also affect directly tho 
grasses thcmsel vos. Som« gra^^ ar« sui table for lawns u ud er 
climatic and soil conditions undcw which other passes perish, or at 
best do not reach that development necessary for tlio formation of a 
good turf. Attention has already been called to tho influence of tln3 
texture of tho soil on lawn building and the above statement em- 
])hasize3 that thorough eonsideration bo' given to tlio soil region or 
province in which a lawn is to be established, or the soil series from 
which tho lawn soil is to be obtained, Gsi>ocially where tho soil is to 
be hauled from tho country to the eity ft>r tho f>stablishing of good 
la^^'n«, parks, or oth«r public ground*. 

The du«f factors in tliis difference in s<h1s ha* baan brought about 
by th» formations of soils from different geologic materials aetetl u])on 
by difftuant natural agencies, such as climate, humid, arid, semiarid; 
glaciers; wind; water— lake, ocean, and river. Due to such great dif- 
ferences in the soil-forming agencies upward of 700 individual soil 
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types liavo been found by soil surveys in tlio United States. Thfsao 
fall naturally into larger groups known as soil series, ami these, again, 
into still larger divisions known as soil provinces. 

The question of what soil is best suite<l for the purpose of hauling 
in as a lawn soil is a very broad one and is naturally a loeal problem. 
In the following list are given the soil types, which, in the States men- 
tioned, are prominent grass soils, and may, therefore, bo suggestive 
of the kind of soil to bo used in those localities where thoy occur. For 
a detailed description of these soil typos, together witli mai)s showing 
tlioir location, the loader is referred to bulletins from the Bureau of 
Soils,* and the rospectivo reports of the areas in tlie individual StAtee 
as fur as thoy have been surveyed. 



Clays. 

llagoratown clay — ^Ala., Ky., I*a., Temi., 

Va., W. Va. 
Cecil clay— Ala., Gh., Md., N. 0., Pa., 

S. 0., Va. 

rortora clay— N. C. Pa., S. C, Va., W. 
Va. 

Houston clay — Ala., Kana., Miss., Tex. 
Upshur clay^N. Y., Ohio, W. Va. 
Vergennefl clay — N. Y., Vt. 
Vcrgonnes blavik clay — N. Y., Vt. 
Dunkirk cUy — N. Y., Ohio. 
Deeatur clay — Tenn. 

Clay loanM. 

Decatur clay loum — Ala., Toun., Va. 
Dunkirk clay loom — Mich., N. Y., Ohio. 
Cecil cljiy loam- -Ala., Ga., N. 0. 
Hudson clay loam — ^N. Y. 
Wickham clay loam — Va. 
Cumberland clay Toam — Va. 
Ilrooko clay loftm — ^\V. V». 

Silt loams. 

Marshall ailt loam — Til., Tnd., Iowa, 

Kana., Mo., Nebr., Wis. 
Dekalb eilt loam— Ala., Ind., Ky., Ohio, 

Pa., Tonn., Va., W. Va. 
Memphis silt loam — 111., Ky., La., Miaa., 

Mo., Tonn. 
Saaaafrafl ailt loam— Del., Md., N. J., Pa. 
Norfolk ailt loom— Ala., N. C, S. C, Va. 
Liiitonia ailt loam — 111., Tnd., Ky., Miivi. 
ITagerstown ailt loam — Pa., Tenn., Va. 



Knox flilt loam — III., Ind., Wis., Iowa, 

Ky., Mo., Nebr. 
Volusia silt loam — Tnd., N. Y., Ohio. 
Wheeling silt loam— Ohio, W. Va. 
lAnadalo silt loam — Pa., Va. 
Houston ailt loam — Ala., Va. 
Tyler silt loam — W. Va. 
Ponn silt loam — Pa. 
Dutitheae ailt loam — N. Y. 
Birdsboro silt loam — Pa. 
Upshur silt loam— Va . 
Oktibbeha silt loam — Miss. 

Loams. 

ITagerstown loam — Ala., Ky., Pa., Tonn., 
Va. 

Chester loam— Md., Pa., Va., W. Va. 
Dekalb loam— Ala., Ky., P^., W. Va. 
Ponn loam— Md., N. J., Pa., Va. 
Greenville loam — Ala., Fla., Ga., Mi«. 
Upshur loam — Ala., Pa. 
Cumberland loam — Ky., Tenn., Va. 
Sassafras loam — Md., N. Y. 
Decatur loam — Ala., Tenn. 
Vergennea loam — N. Y., Vt. 
ITolston loom — Ala., Tenn. 
Volusia loam — N. Y., Ohio. 
Talledoga loam — ^N. C, Va. 
Dover loam — N. Y. 
Wickham loam — Va. 
Fishkill loam—N. Y. 

Fine sandy loams, 

Norfolk fine sandy loam — ^Ala., Fla., Gft., 
La., MiM., N. C, S. C, Tex., Va. 



1 UaB or Boils East of the Orrot Iteglon, by Mllwn Whitney, Bui. 78, BuiwaU of Solta, tl. S. 

Dcpartmont of Agrlonltura; SotI Surveys of the Burwiu of SoHs, U. S. r>^«l3»ent of AgrtoultUTB, a 
Ust of which uuy ba bad on apj^Icatlen to the d^^rttBMit. 
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Onutigeburg fiiie Sandy loam — ^Ark., Ala., 
Fla., Ga., Miss., N. C, Okla., S. C, 
Tex. 

Susquehanna fine sandy loam — ^Ala., Ga., 

La., Miae., Tex. 
Dunkirk fine aandy learn — Ind., N. Y., 

Ohio, Wis. 
Sassafras fine sandy loam — Md., N. J. 
Wheeling fine sandy loam — Ohio, W. Va. 
Cumberland fine sandy toam — AUi., Ky. 
Greenville fiiiG ^aiidy loam — Ala., La. 
Dover fino aandy loam — N. Y. 



Sandy loams. 

Ilagerstown sandy loam — ^Ala., Pa.,Tonn., 

Va., W. Va. 
Cecil sandy loam — Ala., Ga., N. C, S. C, 

Va. 

Carrington sandy loam — 111., Kan«., 

Minn., N. Dak., S. Dak. 
Sassafras sandy loam — Del., Md., Va. 
CoUington sandy loam — Md., N. J. 
Groenvillo sandy loam — Ala., Fla. 
Superior sandy loam — Wis. 
Tifton sandy loam— Ga. 



THE IDEAL SOIL. 

The ideal soil for grasses best suited for lawn making is one which 
is moderately moist and contains a considerable percentage of clay — 
a soil which is somewhat retentive of moisture, but never becomes 
excessively wet, and is inclmed to be heavy and compact rather than 
light, loose, and sandy. A strong clay loam or a sandy loam under- 
laid by a clay subsoil is undoubtedly the nearest approach to an 
ideal soil for a lawn; it, therefore, should be the ahn in cstablislimg 
a Ittwn to approach as near as possible to ono or the other of tli^e 
typos of soil, lu many localities it will, however, be very difficult 
to produce by any artificial means at one's command a soil whicli wiU 
approach in texture eitlier of the typos recommended. Our efforts 
should, nevertlieless, be directed to attainuig as closely as possible 
these ideals. 

GKADINO SOILS FOB, LAWNS. 

Wliere a piu'e sand or a light sandy soil is the only foundation for 
tlio lawn, a top dressing of 2 or 3 inches of clay should be given and 
incorporated with the first 4 to 6 niches of the sand, and after this, 
if possible, the area should bo used for tlie jiroduction of some green 
crop wliieh gives an abundance of vegetable matter.* In latitudes 
south, of Waslungton, D. C, cowpeas and soy beans, and in dis- 
tricts nortli of this red clover, vetches, and Canada peas are suitable 
for tliis type of soil improvement. These crops, if allowed to occupy 
the land until tlieir majcimum growth is attained and then plowed 
under, wiU act very beneficiaUy upon tli« struqturo of the soil in 
makmg it more retentive of moisfeure, betfe^ «^id4^^i\old f utilizers 
applied to it, and less liable to allow tlie greal^Ward upon it to be 
killed out in times of drought. 

Before definite preparations are made for tlie seed bed, the surface 
of the lawn should be reduced to the desired grade. In large areas 

1 In addition to the groen mauure, a liberal dres^ng of well-rottod stablo manure wilt add available plant 
food as well as IncToaaa tha store of humus. A drossing of 20 two-horse wagonloads of such manure to 
Um aeza la not too mueb for quj^ retuma and tasUng ofleots. 
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& gontly xmdulating or broken surface is much more pleasing tlian & 
uniformly graded surface. Such a surface also adapts itself better 
to plantations of trees and shrubs. For small grounds of less than an 
acre in extent the grading should be comparatively uniform and of 
the simiilcst jjossihle character. The general statement made in 
regard to the contour of the surface is sufiicient for guidance in 
grading such small areas. 

Jn the establishing of lawns all grading should be done while the 
land is in the rough, just after the first breaking of tlie soil by plowing. 

When the surface soil is deep and 
the grading slight no special eare 
is required^ but where the soil is 
shallow or tlie regrading to be done 
considerable, care must be exer- 
cised so as not to make the surface 
soil so shallow as to prevent the 
proper growth of grass. Wliere 
tlie regrading is considerable, the 
proper procedure is to tako up t-he 
surface soil and put it aside; then 
do all tlie necessary grading on the 
subsoil thus exposed. When the 
subsoil is thus brought to a gratle, 
it shouUl then beoxamined. Wher- 
ever an excavation has been made 
of sufficient depth to expose a sub- 
soil difTeront in appearance from 
that immediately below the top soil 
removed, its character should be 
determined. If hard and imper- 
vious to root growth it should be 
tlioroughly plowed or otherwise 
loosened before replacing the top 
soil. An application of coarse manure would be helpful. If this plow- 
ing is not done, an allownno© of at least 3 inches additional top soil 
should be made on tii^e portions. After gradinj^, the surface soil 
ia uniformly sjiread over the land. This is a more ec^onoiniciU pro- 
cedure than to haul in fresh surface soil in after yet\rs to renovate the 
uni)overishcd sections of the lawn where the subsoil was ex]>osed 
axid, furthermore, avoids the difficulty often found in procuring 
surface soil. In figure 6 is shown ^e right and wrong way of »oU 
grading. 
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PMVENTINa KROSIOK ON TERRACS BANKS. 

As in gradiug, the exposure of sut>soil must be aveuletl in making 
torraces on lawns. Krosion during heavy rainfall is an especial 
fnctiaco to torraae -banks. ]^"'or tJiis reason a soil least subjeet to soil 
erosion sliould bo used in their construction, especially in those cases 
where the teiraces are artificially formetl by the hauling in of soil. 
The surface soil should he one having a good structure and tilth, 
tts a soil well granulated hy thorough previous tillage, cultivation, 
and liming is less liable to erosion. The surface soU sliould lileiud 
well with the subseil, and the latter shevild be ene which will admit 




Fia. 7. — An eroded torraco book. In terracdiig, proper attention must be paid to preventing erosion. 
Erosion during heavy rainfall Is on 03p44^l^i«na^(hj^i|l|ilHa^i%i. A soU least MibJ«ict to erosion should 
ho uaod In Its construction and tbo surta«e soil shoc^a fiSv^fwl structure or tilth, well granulu^ted by 
thorough tillage and liming. 

of ra])id drainage, with no tendency to form hard or dry layers, imped- 
ing the downward movement of water. In stiff subsoils these tlrain- 
age factors ean be greatly helped by tile drainage, as on level land, 
tlius insuring the percolation of water tlirough soil and subsoil 
rathw than over the surface of the terrace slo])e. 

TIIJE DRAINS IN LAWN SOILS. 

Proper drainage is a matter which is usually overlooked in laying 
out lawns, even where these are in largo parks or estates. J^and that 
is not naturally able to abserb any ordinary rain, forming pools or 
water-logged sections, or land which is naturally cold, is not well 
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suited for lawn grasses until it has bGen underdraiiied. Under- 
drainago is so generally recognized as a prominent factor in iin])roving 
unproductive lands for general agricultural purposes that it is siir- 
prisiiig that it has not roeeivd more attention in the making of 
lawns and parks. Drainage has the effect of improving the fer- 
tility or productiveness of the lawn soil by carrying off excess of 
moisture, making it more open in structure, with improvetl aeration 
and bacterial activity, and making it warmer, an efTect which is 
especially noticeable in fclte ^ring by the early awakening of the grass, 
and moreover tends to establish a much denser turf early in the grow- 
ing season. 

Tiles should be laid 3 to 5 feet deep and from 5 to 20 feet aj>art, 
depending upon the nature of tlie soil. No definite directions can 
be given in this regard. Much skill is required to (Hg the trenches 
accurately and to Jay the tile properly. All tile shoultl be laid sevenJ 
months before sowing the grass seed, so as to allow the grountl to 
settle completely. The main tiles shouKl he larger than the latenU 
tiles and a uniform grade he established toward the outlet. This 
outlet could be easily made in most parks hy connecting the drainage 
system with the sewer pipes, and tho same can be easily aeeomplished 
in the smallest lawn. 

The efTeet of tree wasliings and tree roots on grass, and also of 
grass on trees, has been mentioned. ITere, again, the uso of tile 
ofTcrs the logical remedy. Tile should be laid on each side of the 
tree, preferably at the time when it is i>lanted. This will servo to 
carry off the charged water running from the tree, and cause a 
better aeration and consequently destruction of d6bris from the 
tree. It will make the soil deeper and more productive for both 
the tree and grass, and by causing the tree roots to penetrate deeper 
into the soil prevent the interference of the roots of grass and tree 
with each other. In time the tree roots may get into the tile drains 
and prevent the free flow of ground waters. Tlie object of laying 
the tile will have been largely attained before this happens. The tree 
roots may, however, be removed, as is done in tile-drained orchards, 
by means of a stiff wire brush on a cable. A further suggestion for 
removing the washings from trunks of treos, where this is found to be 
ds-trimcntal to grass, is to have a depression about the trunk or a 
slight embankment of sod, or even a collar of cement, around the 
base a foot or two from the trunk, and connecting the bt^in thus 
formed with the undcrdrainagc system by means of an upright 
tile. The soil and subsoil should be kept separate in tligging the 
trenches for the laying of tile, so that the surface soil can be again 
put on the top when the trcneh is filled. 
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PSEPAKATieir OF THE SOIL. 

Since Iho lawn is intcndotl lo bo a i>onTinnent foiiture of the dt'cora- 
tion of a i)luc('', its ondurnnco or span of life is of utmost iinporttincc. 
In general, grass semis arc small am! the surface scmwI b«tl for tli® 
recojjtion of tliofJo seeds noed not be niorw tlinn 1 inch in tieptli ; 
hut sinee the grass<'s, ns they beeomo estabIiHlie<l, send out long 
lateral feeding roots, it is necessary that the soil urea available for 
those plants should bo as great as possible. This object can only be 
obtained by deep cultivation and thorough i)reparatioii of nt least 
S or .10 inches of the surface soil. The soil to this dejjth shuidd be 
mndo rich anxl put into an i<lenl condition for the <leveIoi)ment of 
plant roots. The mechanical op&rntions of preparing Iho soil enn be 
carried on by the uso of the modern plow if tho area is Ini^e cmongh, 
or by 8i)a(ling if the arc* is snnill. All M*<'»d8, roots, and oth»r tUbria 
should bo removed both bwforo plowing is be^un und as tliisy »^)])t>nr 
in tho process of the work. The smifl bed should be thon)uglily 




Fia. 8. — Harrow for smoothing and fining tfia toll pri^antlory lo towing Uiu ■cud. 



and frccjuently stirred. In short, the land is Ireatetl just as good 
farm or garden land should he trented for raising tin especially viilua- 
ble croj). If the soil i« very rough aftM* j>lowing, a disk harrttw 
should first bo used to cut up tho clods. Where hardi)nn exists, or 
where tho subsoil is otherwise htird, stitf, or refractory, the sulimiil 
l>low should bo used. Subsoiling, which consists of stirring up the 
subsoil without bringing it lo the surface, is often of great advatitugo 
wliero the surface soil is thin. 

Cultivation should also havo for its object tho destruction of 
wecils which may interfere with tho establishment of the Inwn or which 
may be detrimental to it after it is once established. After the soil 
has btHWi throughly j)low(»d or spadtwl it should be uarafu^ly fined by 
harrowing or raking, after wliicli it should be thorouglily compacted 
by tho use of a lawn or fieltl rollo*" and the surfji«e again IoorwhcmI 
by the use of a st»el-t-O0th*d rake or a 8j)eeially coiistrucfewil liarn)W, 
such as is srhown in the aecom^^anyii*^ ilki8tr«<tii®n ^ig. 8). This 
impltmiwit is fT«iut*M*<ly rafse^l by gitrdiMNtfw fter f^e ]mtt#pe«i' of aceom- 
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plinhjug on a largo scalo tho results obtaiiic<l by tho uso of a steel 
hand rako on small areas. This treatment will produeo a suitable 
seed bed for tho reception of tho fino seeds of tho grasses. 

After tho seed bed haa been thoroughly and earefuUy prepared 
a!i<l tho grasfi 3f cd scattered in appropriate quantities, aeeording 
to the kind used, tho surfaeo should bo given a earefid raking or rolling 
if the area is dry. If showers have been frequent, raking after the 
sttttd has beon. sown will su(Heo until aftoc tho grass hfts rcaehed a 
height siifficishnt to ho elipped by a lawn mowor. Prior to clipping 
tlwt xraafl with a lawn mower, if the ground was not rolIe<l after 




FiO. fl. — Thfl rowpoa imc] mit n aoll-lmprover In maklnR lawns. * 

m^'ing, a h^u-y lawn roUor should ba pitted ovmt tho surfaeo in 
order to maka it as smooth as pot^eible. After tho grass hna'an 
opportunity to b«eomo erect it shoiihl thoAX \m eHpped with tlio 
mowtir. . - - 

FERTIII2ERS. 

Sineo tho lawn is a. permanent feature, it is hardly possible to 
make tho soil for tho reeeption of tho lawn too rich. Stablo maniiro 
whieh has been thoroughly composted and rotied and whieh is as free 
as possible from detrimental weed seeds is undoubtedly tho best 
material to use in producing tho desired fertility of tho soil. Forty 
to sixty loads of well-decomposed sf ablo manure aro not too much to 
iise upon an acre of land daei^ned for the gr«M>sward. Wliftre siieh 
stablo nianur« is not Rvailabl^ the n^t h^e/t plan to follow is that 
previoualy s»^g«»t«d — Uie pK>wi«g undftr of ^f««i eFO|Dfi,. svtch «« 
elov«f«, eowp»», »oy beans, tmt\ eifm\&r plan^. "^ho l»nd a-hould 
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then receive an application of about 1,000 pounds of lime to the 
acre, am! at the time of preparing tlie seed bo<l .500 to 1,000 ])ounds 
of fine-ground bono, together with 300 to 500 pounds of a high- 
grade fertilizer upon each acre. The fertilizer may contain 3 por 
cent nitrogen, G to 8 per coiit phosplioric acid, and about S per cent 
potash. 

Tlie fertilizer improvement above suggested is to bo made on 
what is alroady a fair soil and one which has been a surfaee soil 
for some years. If the soil is texturally good, hut is in bad ])hysical 
condition otherwise, or is a raw soil — that is, one which has been a 
subsoil in its former position — then it is netiessary first to change 
this into a surface soil with good tilth anrl structure by treating it 
with manure, fertilizers, and lime and growing cultivated crojjs on it 
for a year or two. A soil which will not grow a good crop of corn or 
potatoes will not grow a good crop of lawn grass. Tlie cultivation 
of the ground during the growth of the crop will gradually make a 
soil out of the raw subsoil, and this should be continued until it is 
sulhcicntly good to grow a good ])otato or corn crop. Crops to be 
plowed under as green manure, such as cowpeas or rye, are desirable. 
These jirecautions will insure a good soil for the growth of a 
permanent greensward and will jiay for all the labor expended, 
especially as without these jirecautions only an indifTerent lawn can 
be obtained on such soils. When the soil is ready for the lawn give 
it its final treatment with lime and fertilizers and seed to grass. 

GRASSES ADAPTED TO XAWK MAKIKG. 

It is evident that not all grasses are adapted to lawn making. 
Only such kinds as are capable of making a close tiirf are ideal 
for Inwns. Most grasses which have oree]iing root stocks, short 
joints, and produce long, narrow leaves in abundance about the 
crown of the plant adapt themselves well to lawn making. Besides 
this, a dosirablc lawn grass ]>ossesses a ])leasing color, which does 
not change <le&idedly from season to season, is drought resistant, 
responds quickly to a change of conditions from mnter to spring, 
and bears repeated clippings with a Ia-s\'Ti mower. It will be noted 
that the requirements of these grasses are exceedingly exat^ting, 
and it is not surprising to find the list of such grasses a comparatively 
short and meager one. 

In those localities where ideal soil and climatic conditions arc not 
present a mixture of grasses is better adapted to lawn making than a 
single vai-iety. Under crfinditions where the soil and climate are con- 
genial for the develo])ment of grasses a more pei-f»ct lawn can bo made 
by using a single specios than by the use of a mixture. In gan^ftl, 
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hoeausc of varied eonilitiona of shade and moisture existing upon a 
lawn as the vaeiilt of tr»^, ahruhe, and artJiit*etiiral objeets, niixtnraa 
are nioro di?sirablo than pure grasses. Th« difTocont degrees of shado 
and moiatiiro mahitained in the soil which residt from the presonco 
of trees, shrubs, and buildni<^s afford a variety of conditions under 
whieh a single species would not produce a uniform lawn. These 
obstructions to the sunlight produce lights and shades in different 
j>Rrts of the lawn, so that any difTerenee whieh may exist in the color 
of the various grasses in a hiwn mixture is not so obtrusive as it would 
be were different portions of the area made up of grasses of different 
hups. Kv»n if there is va,i'iation in the tints of the green in the differ- 
ent grasses us»d in ii lawn mixture, this will not become objectionable 




Fio. 10. — A good btue-KTitss lawn on loll properly filled in snd prepnred. 

uideKS th^ lawn becomes patehed and made up of one vari#ty in one 
place and a difTarent variety in aiiotlier. 

FOB SUNNY AREAS. 

Kentucky hluegrass is undoubtedly the great American lawn gross. 
It thrives best in a eomparatively retentive, strong soil, where there 
is an abundance but not an excessive amount of moisture. It is 
adapted to all the Atlantic eoast region north of "Washington; to the 
chiy lands and lands with elay subsoil in and near the Allegh»ny 
rt^gion south to Georgia and Alabama; to the Mississippi Valley south 
ns far as Mississippi and including the O/ark Mountains in Arkansas 
and west to the Missouri Kiver; to the irrigated sections of the Kocky 
Nfouutains; to both the humid and irrigated lands of the Pacific eoast 
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south to TjOS Angeles. Its chief com]>aiiioii is rodtop through prae- 
tically all these regions, especially on the lighter soils. These two 
grasses make up from one-lialf to two-tliirds of most of the leading 
grass-seed mixtures sold in the regions mentioned. Most of the 
largest makers of lawns use 2 parts by weight of Kentucky bhio- 
grass to 1 of redtop. The soil that does not suit one of these 
grasses is likely to be suitablo for the other, so that a good lawn will 
result, exeept perhaps on tho lightest lands. The nurse crop for tliis 
eombination is whito clover. Khodo Island bent and creeping bent 
liave the same ability to make a compact, thiek sward as dooa Ken- 
tucky bluegrass and with the redtop thrive on lands too light for 




FiQ. 1 1. — A typleat bluegrass and white-clover lawn. The recent use of the mower haa left a atripfid 
eflect upon the greensward. 



sueeess with tho Kentueky bluegrass. Under eertain conditions red- 
top and the bent grasses are able to make a softer, although not a 
more permanent, turf than does tho bluegrass. 

Other good grasses as part of a general mixture or for special 
eonditions ^f^fQmWPlt bluegrass, the feecue grasees, wood meadow 
grass, and sw«i&t V6i:nft^l graaa. Whito clov«r makes a beautiful lawn 
quickly, but is aoefb^^i^i^d out in the prleenco of a good stand of 
tho best lawn grasaei^ ifirrdisr the elose cutting whieh a well-kept lawn 
requires. It answers a good purpose in proteeting the young grasses 
tho first year. Tliis is especially neeessary with bluegrass, whieh is 
weak and tender until the second year. 

4D4 



30 



T^WN SOIT^ AND I^AWNS. 



Seftshore lawns are each year becoming of more and more intc^-pst 
beennse of the grent number of residenees wliicli are being estnbUslied 
along the Atlantic eoast from JMaino southward. "While there are 
known to botanists a number of forms of common grasses besides 
bluegrnss niid redtoj) which are maritime, none of these have been 
taken up by commercial seedsmen and produced in sufTicient quan- 
tities to be available for lawn making in theeo regions. IVrsons wish- 
ing to establish lawns under these circumstances must therefore 
dejxmd largaly upon tkk^ i m ati j^ j irftg?^ that are UB«d for tlie, making of 
lawns farther from the i3*5aii9*^C»nada blue^rass, Rhode Island bent 
gross, redtop, white clover, the feseuo graces, and especiaily creeping 




Fio. 12. — An excellent mlxed-grasa lawn on the Agricultural Department grounds, Washington, U. C. 

bent. X^nder coast conditions it is advisable to use even more liberal 
mixtures of these grasses than in sections where lawn making is 
thoroughly understood and where a single speoiea may be used 
with certainty in establishing a satisfactory lawn. If the seed can 
be obtained, the seacoast bent grase is a valiaa-ble addition to the 
above list. 

From the city of Washington southward, particularly upon the 
sandy soils of the Atlantic coastal plain and along the Gulf, Berinutla 
grass is the main dependence for lawn making. Near the borders 
of the bluegrass region this may be in combination with bluegrass or 
with bluegrass and white clover. The Bermuda grass will grow in 
the hot sunny weather of summer, which burns the bluegrass. The 
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frOsts will brown Bermuda grass, but blue^raiw keeps tlie lawn groen 
through the -wintor. Wliero tlio bhirgr»Lss wiU not thrive, Italian ryo 
grass is sown eaeh fall in the Bermuda grass. It gives a grceii turf 
during tlie winter and dies in the spring. It is suggested that wldte 
clover be tried in this same way from Norfolk southward. To aeeoin- 
pHsh this, about October 1 clean olT the Bermuda grass as thor- 
ouglily as possible with a scuffle hoe, then loc«tin the top 2 inch«*s 
thoroughly for a fine stNxl hod, but do not remove the roots of tlio 
Berniutla grass. On this s*cd b&d sow Mtlier whit* elovor at the rate 
of 25 or 30 jjounds }>wr acre or Italian rye grass at the rate of 2 baslii»ls 
per aere and roll lightly. This sliould give a satisfactory green 
cover during the season the Bermuda grass is unsatisfactory. As 
liot weather approaches the Bermuda grass will crowd out the otlicr 
grass. Tliis seeding will liavo to be rei>oated annually in order to 
have the lawn green tluriug winter. Where it will thrive, the blue- 
grass-Iiermuda turf \viU probably bo more satisfactory. 

This mixture of the two grasses must be practically uniform 
tlu-oughout. Lawns in whieli liermuda ^riim has gaincwl an entrance 
axii] killed out l>lu<!>grass in })lacea present a vory urtejightly a}>i>earanco 
after severe frosts have occurred in the autumn, the blucgrass remain- 
ing bright and green while the Bermuda gross, after having been 
frosted, turns liglit brown, thus presenting a very spotted and unat- 
tractive a}>pcaranec (see Jig. 12). Under these eonditioiis the Ber- 
muda grass, wliicli in general may bo considered a good and desirable 
lawn grass, becomes a weed. Anotlier weedy grass ■whicli is likely 
to i>rotlucc a similar effect upon lawns in which tlio grossi^s have 
"run-out" is crab grass, as shown in figur« 19. 

When tlio confines of Florida have been reached, however, the con- 
ditions are somewhat dilTercnt and the warm*r climate and the greater 
humidity allow dilTcrcnt species to o-ndure, as, for instance, tho St. 
Augustine gross, which has a coarse and very upright leaf, although 
it has a creeping rootstock. This grass is of s}>ecial value in Florida, 
as it remains in a green condition practically throughout the whole 
year. 

Korean lawn grass is a maritime grass from Asia and Australia, 
which is proving of value along tho seacoast from Oharlcaton south- 
ward. It thrives well in the latitude of Washington, but tho Uutvos 
are not hardy and assume a light straw color in winter. It will, 
however, undoubtedly bo a decided acquisition for lawns near the 
seashore in latitudes south of Washington. In Texas tho mesquite, 
a native grass, is ranked with Bermuda grass as a desirable lawn grass. 

For certain areas west of tho Mississip]>i River, where tho grasses 
already mentioned do not thrive, it has been suggested that a native 
grass known aa bulTalo grass, which has tho characteristics of a good 
lawn grass, that is, creeping stems and short, upright l»af slioote, be 
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pniploypil for lawn purposes. This grass has abiHty to withstand 
(Irouglit, and to ostablisli and maintain itsolf under adverse climatic 
coniHtions. Since buffalo grass is indigenous to the region and 
jjossesses so many (|ualities which are of inijiortanco in a lawn grass 
it is worthy of s|>«cial consldaration in this area. It has tho one 
drawback tJmt the sextd is not now avaihvblo in commercial quantities. 
On the sandy lands of the Pacific coast frona San Francisco south the 
rye grasses and Ilermuda ^ass are apt to prove the most satisfactory. 

There are a few grasses wliich in thcnise-lvcs aro well suited to 
hwu making, but which becauso of their habits of growth are not 
well a<lnpted to use in hiwn mixtures. Italian lye graf-s is a notable 



Fiu. 13. — A patch of DermuUa gnus In n bluegraos litwn In winter. 

oxamplo of tliis typo of plnnt. It is in itself capable of making a 
fiiirly pood lawn, but because of its more rampant growth and 
tiroad leaf blndoa, whioli possess a shiny appearance, it docs not 
blend wpII with otliw prns«es on tlie litwn — sucli as ro<ltop, blue- 
giiiSs, and wliite clove^r. It grows more rapidly tlian do th»se 
s()cciei*, and always appears as an obstriKiivo companion on Uie 
lawn. It is, therefore, not advised as an important or doeirabi* 
-feiiturd in a lawn mixture. 

IVrennial rye grass is sometimes recommended for lawns, but 
ill lesser degree has tlio same objection as the Italian rye griusa. 
It is often used in mixtures for quick results. It usually dies out 
in two or tliree yoars, but always gives a lawn a weedy appearance. 
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FOR SHADV PLACSS. 

I^awn grasses do not tlirive equally well in snn an<l shade. In 
dense shade it is usually impossible to maintain a turf. Tliis diffi- 
culty is especially pronounced in small city yards and in the grass 
strips under unthinnod Norway maple trees on a city street. Thore 
arc three factors that may contribute to tliis trouble: (1) Shade; 
(2) local drought caused by the twofold action of the tree iu keeping 
rain from the ground under it by the denseness of its foliage, and by 
tlio absorption of moisture and plant food by its roots; (3) a possible 
peisonous action of the tree on the soil as already mentioned. Prob- 
ably the second factor is the most important as dense foliaged shallow 
reoted trees ar® the most difficult under which to keep grass. ITow- 
fiver, in a drought when large open areas of lawns are brown and 
parched, it is often noticeable that the grass imd&r the limbs of the 
surrounding trees has the i-iehest color and keeps growing slowly. 
Tho Rhode Island bent, creeping bent, and Canadian bluograss 
do welt in shade. Tho latter is a grass that is pei-sistent in gravelly 
lands and luider eonsiderablo traffic. It does not make as fine a 
turf as tlui otlior shade grasses, it being rather wiry. 1'he red fescue 
and the sheep fescue are also desirable shade grasses. Unless the 
sheep fesciio is crowded, it is apt to grow iu chimps or hummocks. 
For this reason it is best used in mixtures and where the s&eding is 
heavy. Orchard grass is a coarse grass that also grows iu luim- 
niecks, but where crowdwd with solium other grass it will often suable 
ono to get a turf whero otlierwise it is impossible. It should only be 
used when tho better grasses are known not to succeed. la attempt- 
ing to seed iu shade it is advisable to use as many promising varieties 
as possible iu the hope of finding those that will respond to the 
particular condition On broad areas in sun it is desirable to use 
just OS few varieties as possible. JPor the small home lot it would be 
bettor to use a mixture for there conditions of both sun and shade 
liav© to b© met. 

liy a proper selection of the kinds of grasses sod may often be 
maintained where the conditions are quite severe. Kentucky 
bluegrass stands shade well, especially where not subjected to severe 
tramping, and is the basis of shade mixtures as offered by seedsmen. 
In tho South it <loes better in tho shade than in the open. Tho 
\voo<l meadow grass is the very best of sliade grasses for the regions 
where Kentucky bluegrass and redtop flourish. Formerly this grass 
was added in large quantities to the ordinary grass mixture to make 
it a "shady nook" mixture. Its excessively high price in ret^nt 
years has largely prolubited its use except iu a small way. 

Along the Gidf coast the grass known as carpet grass is well 
adapted to shade and is a strong competitor of liermuda grass for 
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all laviTi purposoe. It hsis a habit of growth vei-y similar to that of 
Bermuda grass, and it 13 poseible that when it shall have been given 
a thorough test its region of adaptability will bo oocxtcnsive vdth 
that of Bermuda grass. Under some conditions it thrives and 
maintains itself to even a greater extent than does the Bermuda 
grass. It also has another advantage in that in eertain localities 
it produces seed wliich with little care may be gathered and may 
become a commercial commodity. Whether or not caipet grass 
will carry its saeding habits to its northern limits remains to be 
determined. It is readily propagated from turf, liko Bermuda grass, 
and can be easily established upon a lawn, but it is not so difficult 
to eradicate if that should be necessary. 

Another good grass for shade on clay lands in tho moist regions of 
tlio extreme South is the large water grass, while tlie knot grass k 
good oil sand under the same conditions. 

So many of the fescue and bent grasses being incUgenous to or 
naturalized in the Rocky Mountains and the neighboring plains, 
it seems that the lawn grasses of the future for th<^o rc^ous must 
bo found among these plants. 

On the Pacific coitst south of San Francisco the r^'e grassas are 
the most promising for us© on sand in shade. 

FOB TEBKACES AND TEBBACE BANKS. 

Terrace banks are an abomination that should be avoided if 
possible. They have their place in landscape design, but their 
use has been abused. The influence of a style of gardening in 
vogue nearly two generations ago, and the practice of railroad 
angineera who treat their station grounds with the same idwids aa 
their right of way, still have their effect upon the ordinary con- 
tractors and gardeners who are responsible for most of the work on 
small places. Many a city lot has been spoiled by grading it as 
in a and & of figure 14, when it could more cheaply have boon given 
the pretty contours of c in the same figure. 

If the style of the place has demanded a terrace it is fair to assurne 
thcro arc ample funds to provide ideal conditions for the maintenance 
of the lawn on this area; soil of ideal texture and fortility, and proper 
moans of irrigation, so the only tiling left is to select the one or two 
kinds of grasses adapted to tho cliinat®, Kentucky bhicgrass for 
nine-tenths of the United States, carpet grass, St. Augustine grass, 
or possibly Bermuda grass with Kentucky bluegraas in the remaining 
tenth. There are legitimate terrace banks and other legitimate 
banks in landscape work that must be treated besides tho illegiti- 
mate ones mentioned. Wherever possible these should be covered 
with ci-eeping shrubs, woody vines, or trailing plants. Grass slioukl 
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be used only wlioro harmony ulwolnU-Jy (I»ynHn<lK it. 'J'lui ohjcclionH 
to a ^ram bauk are iwi): li^^iivt., Uie ilt^t&nUy of nnuntK^tnini; a cU<h«« 
turf on a littot^) incJhio; bs^'oikI, tli© ^rwit tlifKculty ami fonae(|u©ntly 
additional cost in koopinj; it jiroix^rly trininuiHl. Wlicro j;iass w 
chosen for the cnvorinj^ so(hliug is iisinilly Uic nn>st siitisfiictorj'. 
For tlio bhu'j;ras3 regions the Kentucky hhiej;rass in best on chiy 
soils. On lighter soils use Canadinn bluej;rass; Uliodo Isliind aiul 
creeping; bent; sliccj), red, and hard fescues. As a last report in 
dillicidt places use orchard grass with plenty of otlier f^rasses. In 
any case, keep respcthng constantly an*l heavily. From AViishing- 
ton, \). C, to IV^xim, oiiU;ido of th« hlocit^rass roj^ion, use Harnuida 
gi'nss. 1 n C'ldifoi nia from San Kraneiseo soiitliwiird use Pa^'-ific 
rye {jras**. or Ii<Armuda x'*"^!^ the lighter soils. 



DWfLUNC 
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I'lu. 14. Vroivt («H:tl(itin of lull ami gooft t;ra<]iiif( ul ntiiall front yanlH. /. liiditun-* thn |f\(*1 of Ui<5 
hdii.sf) fuiindiitioii, and .1/ a si raif^hl Hue from liie lop of liio ItoUHo foundation )u the itidi-wnik fctvai. 
Srction A.' Uud, wllh the ntro fxcB^ilkm of ^Aora a mlrii-lly forntal Irvntmq^il tn kilnitnrfll^J^. 
lion li: Hail. Section t'^ Good. TUN o0m »urve nuiy iia-j4)ort or long to lireo^nnKMbkto tiaa.^is(f«ieiiifie^ 
In he4Kht beiwHon Ibe dwaHtng tm'l nidawalk, a«d ttbei dhtMicn iiH WMin i4iem. 

OTHER @£O^ND COVERS. 

On banks too steep for walkinj^ over reiidily uprif^lit shrubs may 
often ho planted appropriately. If the banks are liable to wash, 
sndi droo])ing shrubs as droo]>inj; jjolden bell or matrimony vine 
can ho used to advantage, their dn)oping steins running alon/ the 
ground and rooting at fretpient intervals and holding enoupli leaves 
to i>revent wash. Such bushes will often form a mass of foliage 
G feet high. AVliero hjwcr forms are essential, Japanese honey- 
»iKi4<lo, Virginia cretipw, nv Kngliiith ivy may he used, or the moro 
lierba(v«)us plants like moneywoit, creeping Jenny, and myrtla. 
These plants arc as easy to establi^^h on a bank as tui-f. Tln^ di> 
not re<|uire weekly dipping. Af ier omw estahlishod Ui«y only 
r»quire a little tiimo oacasionall^' to r«nt>v» a bit of gra^ or u weed 
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or tUo training of a stray hntncli. They make a more porfact cover 
than grass, and maintain tU«fii»«jvaB b«iittt!ir. The Japanese honcy- 
siK'klo may be<M>iuo a ninsanco by climbing ovi>t any busbtw, fcne<w, 
or walks within rftftch. Its sooil is oaaily carried by birds, it ia 
already naturalized over a large part of the Eastern States. The 
Virginia ereeper is not quite so persistent but is native over the 
whole eonntry. The English ivy is not hardy in the northern see- 
tiona. In the exti-eme South the variety TTibcrnira should be used. 
For ground cover in shade where it is difhcult to grow grass, tho 
l^nglisli ivy, moneywort, myrtle, and a Jaj>aneae form of the moun- 
tain s]nii-g<i! are exeollcnt. 




Fia, IS.— St«pp bank TuriitK north; purtliUly shtt<l*'<I by tn-es; orfiephiK Junny at the foot of the slope, 
moneywort on the tMt> ot It, ami flowRra at thfl top. A neat lawn can not be malatalosd on a bank 
like this, and an ordinary one only with great oaro. 

SEED. 



In procuring seed f<tr establishing a lawn, too great eare ean 
not be exereised. Pure see<l, of high germination, is of great imj>or- 
tanco in securing a good a*tunl of grass. Puro seed is the keynote 
to a elean lawn, provided the work of prei>aring tho lanil has been 
efliciontly done. Thorovigh preparation involves not merely the 
mechanical treatment of tho soil io reduce it to a preper seed bed, 
but tl\o nso ef weed-free maniu'o and the adojitiitn of a eoui"se of 
traatment jirevions to jircpariii^ for tlie hiwn winch shall e»rvo to 
cradio*ito wi^eds. Such proparation, #onpl#d with j>ure s»ed, sheuld 
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^vo a satisfactory stand of gr-uss which shall need only the usual 
cture necossary to maintain a lawn aft@»r it is onoo established. Too 
much can not bo said in fAvor of securing pure seed, antl, if possible, 
specially s&locted seed. This is of course of considerablo importance 
with light seeds like bluograss, rctltop, and seeds of the bout grasses. 
In the ease of bluegrass, soleet seed weighs about 22 pounds to the 
bushel, while the ortUnary grado of bluegrass, although it may be 
called pure, averages about 12 pounds to the bushel. 

Select or recleaned bluegrass is therefore the most economical to 
buy, although the original cost is considerably more than that of the 
common article. The stand of gra i-om tav ' f oi re- 




Fia. Itt. — A ^rass bank better than the avArtiiio on aloptie, especially undw city conditions. 



cleaned selected seed is much more uniform than when seed contain- 
ing a great number of hulls and light seeds is em]>loyed, Tho same 
remarks hold with the bent grasses ami even with white clover, 
although the market at the i>resent time does not offer as much 0])por- 
tunity for selection with this last-named seed as with tho bluegrass. 
With redto]>, however, there is an oven greater o]>portunity of choice 
than with bluegrass, it ranging from i>uro seed, from which most of 
the hulls and all of tho chaff have b«en remov»<l, to seed containing 
hulls, chafT, and foreign matter. Buyers in small quantities) should 
purciiasc tho extra fancy recleaned seed that contains no chaff and 
comparatively fe^v unhulled seeds. Buyers of largo quantities should 
faniiliariz© th^raselves with tho different grades, as often it is tru-o 
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economy to purchaa*i a f^imd siLm])lo of iinhiiIlK<I rp<Itop nither tliaii 
the liullcd. There is no lawn grass seed so difficnlt to pas? ii]>on Intel- 
ligently. Faney recloaued seed should weigh 45 poumls to tho bushel. 
Chaff re<lt<)p will weigh as low as 10 pounds. It is seldom policy Ui 
buy seed weighing less than l(t or l.S pounds to the bushel. 

The (iinintity of seed to be used upon a lawn is of deeided \myior- 
taJire, Jt is better to use an excessive amount of seed and allow nat- 
ural selection to eliniinato the weak sjiccinaons rather than to seed 
Hpa»"Sely with the hope t4ia-t the natural habits of the plants will bo 
sufBclemt to enable them trf) take p«tsse9Bion of th© <*ntiro area. A 
thiek stand of jilants of the desired species gives little opportunity for 
the dovelojunent of weeds, whilo a thin stand of the same Kpeeipa 




Fio. 17.— A birnk «l Knglbih Ivy In Washlogtun, D. <"., only four doors from th« bank chown In figure 
16, In tront ol tho wimp row ol housnc 

offers a ]>lace fctrtho growth ttf weeds, which niay become determined 
coni]ictit«trs for the ]>osSession of the ground, thus subjecting the gar- 
dener to the necessity of eliminating the weeds or of reestablishmg tho 
lawn. 1 leavy seeding of grass is therefore a very important matter 
in tho establishment of hiwns. 

lihiegrass, bent grass, and tlio fosciiee, if used in combination, 
should bo sown at the rat» of 3 tx> 5 bushdls of 8#e<l to the acre. "Rliie- 
grass, if iis^'d alone, shonhl not bo used at a rate Ic^se than 50 pounds 
to the acre, while 70 pounds is better. \Vhito clover, if added to tho 
collection of the above-named sorts, should be used at tho rate of one 
peck to the acre. Upon sandy or gravelly lands and in spring seed- 
ing white clover is an im]iortant fao*or, bacanae it gomunates quickly 
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and covers the ground, affording protection and presenting an attrao- 
tive appearance earlier than is possible by the use of other grasses. 
White clover, too, is able to reestablish itself very quickly after periods 
of severe drought, and until the bluegrass, redtop, bent grass, and 
fescues beeome thoroughly established the white clover will usually be 
in the ascendant. As the turf-forming habits of the other grassoB 
become more marked, however, tho white clover will gradually disap- 
pear and give place to the other more permanent grasses. 

ESTABLISHIICG A LAWN. 

Tho successful establishment of a lawn depends upon the caraful 
preparation and the proper fertilization of the land and the selection 
and planting of appropriate grasses. In those localities where a lawn 
can be established by the use of seeds the preparation of t-hc seed bed 
and the selection and sowing of the seeds are exceedingly important 
questions. General directions for tho preparation of the soil have 
already benn suggested. In order that seeds of suitable character 
ma> h" ared, it ir desirable in the first place to determine the varie- 
ties which succeed beat in the locality. 

The largest users of lawn grass seed in the Mississippi Valley and 
noi-theastwardly to the Atlantic from Washington northward use Iven- 
Uicky bluegrass and redtop^ either equal parts, by weight, or more 
oftt*ii two parts bluegrass and one part redtop, sowing in either case 70 
pounds to the acre, and in most cases sowing also 6 quarts of white 
clover to the acre. In the irrigated sections of the country bluegrass 
alone or bluegrass and white clover seem to be the preference. The 
best lawn mixtures on the market are eonipose<l of approximately 
one-third Kentucky bluegrass, almost as much redtop, with Rhode 
Island bent, creeping bent, sheep fescue, red fescue, and a little sweet 
vernal grass to give the lawn a pleasant odor when cut. Wood 
meadow grass was formerly added to this in large quantities to make 
it a mixture for shady places, but on account of its high price the 
fescue grasses are now more largely used. These mixtures *re admi- 
rably adapted for ordinary conditions of light and shade, dry and wet, 
of the average lawn. 

Bermuda grass seed is not commercially grown in the United States, 
and because of the expense of the Australian product the only eco- 
nomical means of propagating this grass is by division of the root- 
stocks. 

In those sections whei:« seed sowing is depended upon a very finely 
compacted upper stratum of soil is essential. In order to secure a 
uniform distribution of the seed, tho seeding should be done in two 
directions. The seed should be divided into two lots, one of the lots 
being scattered in one direction acrcras the land and theot-her scattered 
at right angles to the first. This is done in order to obliterate as far as 
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possible balks and streaks in scattering the seed. It is best to divide 
the land into strii)s 6 feet wide, stretehing strings in the ease of a 
small lawn, or by a light, easily devised lioi-so marker for largo areas. 
Then a man should bo given each strip to sow by bending his back 
and scattering the seed evenly through his fingers, held close to tho 
ground. Grass seed can not be satisfactorily sown by the method 
used for broadcasting grain or clover seed. 

Since grass seed is very small, every precaution should be taken to 
bring the seed in close contact with the soil. Natui-o does this in an 
ideal way by gentle shoWcrs. It is tlicrcforo desirablo upon sinnll 
areas to sow the seed immediately before a shower. If the sh()w&r is 
a gentle one of some duration, it is more desirable than a violent rain. 
Torrential rains, if tho surface of the lawn is sloping, usually cause 
damage, which must be repaired. 

After the lawn has been established and it has gone into winter 
quarters" it is well to give the yoimg grass a mulch of well-decom- 
posed stable manure, which shall not be heavy enough to disfigure or 
mar tJie lawn, but should be so fine and well decomposod that it will 
be carried beneath the surface of the grass by the rains and snows of 
the winter, leaving very little i-ough or unsightly matter to bo raked 
off ill the spring. If this is not desirable, after the greensward has 
passed through the first winter it should be treated to a top dressing of 
iine-ground bone at the rate of 1,000 pounds to the acre. 

In the ease of establishing lawns, if the grasses which grow from 
seed can not be used, it is necessary to resort to one or the other of 
the following methods: (1) The establishment of the lawn by the use 
of small tufts of grass or pieces of turf planted at intervals sufficiently 
close io allow the natural spreading of the plant to soon take posses- 
sion of the entire area or (2) covering the entire area with turf. ' In 
the Southern States, where the Bermuda and St. Augustine grasses 
are depended npon for lawn jinrposes, the common practice is to cut 
the turf up into small fragments about 2 inches square, or to take 
'small tufts of roots and stalks of the grass, as much as can be easily 
grasped in the hand, and insert them in the soil at intervals of about 
10 or 12 inches in each direction. When not planted in checkrows 
hi this fashion the roots *re usually set hi rows or drills 12 or 15 inches 
a]>ai't. in on-e direction with the tufts of grass 6 to 10 inches a]>art in 
tho row. Slight cultivation is thea practice , hetwe(*n these rows to 
k««^> down weeds until the rootstocks of the plfcnt have gained posses- 
sion of the entire area. 

SODDING. 

Upon banks where grass can not be readily established from set**! 
or by planting, as^before indicated, the sod or turf is usually removed 
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from some area whore suitable grass is wcJl ostnblishwd and iifi(»(l to 
oovor tlio entire surface. It carries witii it all the chtTiculties of sod 
laying, grcatw cxi>«iso, introductiou of wcciila and luulosirablo 
grasses, and other undcsirablo foiitures. Only sod grown for such 
puri>oses is safe to use. 

Where such sod is procurable, its use to quickly cover ternico 
banks is advisable, even though more expensive than seeding. On 
terrace banks the iirst cost of sodding is much grenter than seeding, 
but this additional exponse is pM-haps no gr&etor than that inciirriwl 
by repairing a partially eroded twraeo bank a scw-ond or wmi n thini 
time. The laying of sod docs not mean, howevw, tliat the condi- 
tion of the soil on the terrace slope ean bo neglected because so 
quickly rendered invisible. 

A common method employed in this work is to cut the sod into 
jjieees a foot square and about 2 or 2i inches thick. This answers 
well upon small areas if the sod is cut to a uniform thickness and the 
surface of the ground is made very smooth j otherwise there is more 
or less diflieidty in getting the squaras of sod adjusted evonly so us 
to produce a smootli surface. Considct^rablo ramming or pounding 
is Decenary in order to establish 

the dosired smoothness, unless 

great care is exercised in cutting ^ ^ ^ " 

the turf to a uniform thickness and ^"^^ "m ~i t^''^^^ 

in providing a smooth surface to 

I ., T 18. -Implement iwiL>cl for cultlnf nod. 

lay It upon. Jn order to overcome 

this dilTiculty when extensive sodding oi>erationM are to be under- 
taken, a device which in its iKction is similar to an ordinary*" car- 
penter's plane is used. Such an implomwiit is shown in the acroni- 
panying ilhislj-ation. (Fig. 18.) This device is used to cut longstrijm 
of turf. After the strijw of turf hiivo b«en cut by horsepower with 
the implement illustrated they are rolled into ntlls of convenient 
size for handbng and the sodding is acconiplished by unrolling the 
turf over the. area to be grassed. After placing the sod in i>oHition 
it is thoroughly rammed down with u hea\'y- wooden nitiul or pressed 
down with a lawn roller in order to produce a uniform and smooth 
surface. 

WHEN TO PLANT A LAWN. 

There is a legitimate difTerence of ojiinion in regard to the s*Mi9on 
at which it is best to plant a hivm. There are thos** who are very 
successful in lawn making who dejjcnd almo«t Mitindy ujumi full 
jjlanting, and there are oth«TO who are equally sucewsful who advo- 
e*ite the practice of spring planting. Both of thtwe systowns are 
successful, and the prosjjective lawn nmker c»n use tiie method 
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wliieh best suits his eonvcnionoo. If the seeding is to bo done in 
tUo autumn, the latter part of August or the month of September ia 
the best i>erio<l for aeeomplisUing the work in latitudes between 
Washington and Boston. In the soutliom portion of this zone the 
work may bo doferred until Oetober. The jireparation of the land 
for this work should be thorough. The seed b»(l should ho made 
vety fnxo and eveiy preoaution taken to give ideal eouditions for 
the garmination of the seed. If possible tho seetling should bo done 
at a time wlion tho fall rains aro most abundant; but, as frequently 
happens, in tho eastern part of tho tTnited States within tho zone 
mentioned there is a more or leas protraeted drought during tho 
fall. Tt is not advisable to sow tho grass seed during a dry period, 
unless there aro at hand artifieial means for watering whieh can be 
used to foreo rapid germination and growth. • 

Fall planting has tho advantage of allowing a number of weeds in 
tho area to germinate and be killed by the frosts and freezes of tho 
winter. If tho grass attains a height of 2 J or 3 inehos before wintt^r 
there is little danger of loss from severe weather. Tn loealitii^ where 
the sxirfaeo of Uio earth is not proteeted during winter by a snow 
eover and tho ground is likely to freeze and thaw repeatedly it is not 
advisable to attempt to establish a lawn in the late aiitumxi. 

The drawback to spring planting is that work must frequently be 
delayed longer than is desirable beeauso of unfavorable soil condi- 
tions, partiexdarly upon hea^*y and retentive soils. Young plants 
suffer severely from h«it and drought if they have n6t had an 
opportxmity to grow and form considerable root before the hot 
period eomes on. Weeds whieh eome in advance of tho spring 
planting of the lawn ean ho overcome in a measure by giving the 
land partial preparation in tho autumn and allowing tho first crop 
of weed seed to germinate before cultivation and the preparation of 
the seed bed is completed, using this cultivation to destroy tho first 
crop of weeds as well as to prepare tho seed bed for the lawn. Tho 
lat*«* w»eds ean be haJd in elioek by frequent clippings with Uio 
mower. 

As one go(w south from Washington the time of lawn making 
becomes later in til** fall and earlier in tho spring, the controlling 
factors being moisture ^vith sufiieient high temperature to start the 
seed. Wliero Kentucky bhiegrass and Bermuda grass are to bo 
grown together it is desirable to start tho lawn rather early in the 
fall, so as to enable the bluegrass to get as much start of the Bermuda 
grass as possible. Young Bermuda grass sets would only bo held in 
cJieek by tho cold weather of winter, while newly started Ivantueky 
bluagrass plants would bo killed by tho severe, hot, dry weather if 
started in the spring. 
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MAINTENANCE OF A LAWN. 

All operations connected with tlio maintonnnce of a greensward 
are divoctod toward securing a uniform sod or turf over the entire 
extent of the la^vn. Tn order to secure this the jilants wliicli con- 
stitute the lawn should ho kept in a luxuriant, vegetative condition 
and never allowed to go to seed. There is no operation connected 
with plant life which is so trying upon the vitality as tho production 
of seed. Tii ordw to k(u>p a close, even surface over the arua it is 
nscessary to use a mower frequently, but in using the mower the 
clii)iung should not bo done close enough to deprive tho plants of 
sufTicient leaf area to cari-y on their normal functions* that is to say, 
as a general nde tho lawn mower should be set high rathor than low. 
Upon newly established lawns the oiieratioti of clijiping should not 
bo delayeil until the grass is too high. As soon as a mower with the 
blade 2 inches high will cut the loaves tho mower should bo passed 
over the surface. By repeating this at closo intorvals during the 
growing season a bettor and more uniform stand of grass will be 
secured. 

It is a mistake to »llow a lawn to go in an unkempt condition 
(luiiug the first months of its existence. Tt should from the begiu- 
ii^ be subjectetl to the same treatment which is to be carried on later 
in its life. It is not advisable to clip the lawn frequently during 
l>eriods of drought, but even during those jiex'iods it is not well to 
allow tho plants to i)roduce seed stalks. The general jtlan of keeping 
a lawn cliiJiied to a height of 2 inches is a vei-y safe one to follow. 
The clipping should be sufficiently frequent to prevent the necessity 
of raking off. If tho soil is moist, very rich, and the growth lux- 
uriant, it will bsn necoKsary to catch some of the clippings in a carrifa* 
on tho machine for a few of the spring cuttings, but on comparatively 
poor soils the clippings will not be detrimental if cut frequently 
enough. Before growtli has advanced to any considerable <*xtent 
each 8i)nng, the lawn, as soon as it is comparatively dry, should be 
gone over with a heavy \fivrt\ roller, so as to embed firmly any of the 
grass roots which may have boon loosened by the frosts and to reduce 
the surface to a uniform condition. 

WEEDS. 

A weed is "a plant out of jtlace." It thus happens that grass is 
sometimes the worst weed of the lawn. Desirable grasses may be 
scattered in patches through an otherwise well-mixed lawn and pro- 
duce as bad an ai)pearance as some other weed. Figure 13 shows a 
spot of Bermmla grass in a btuegrass lawn and figure 10 crab grass in 
a lawn. This difliculty, as most other lawn troubles, is best met by 
using plenty of s©«d frequently, plenty of fertilizeo- judiciously, and 
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tlie lawn mower regularly, fiuoli treatment, while beneficial to tlie 
desirable lawn grasses, is toleruteil by but few other i>lants. A\nicu 
applying the seed, rako over the bare i>laces anrl the places where tlte 
undosirablo plants are. Phintain, dandelion, and dock are the ones 
likely to give the- iv i trouble, but even those ean be kept in eheck 
by this combined treatment. Where they have a foothold it is some- 
times necessary to remove them by a trowel or a knife. If it is to be 
done on a large scale a knife like a sliort-liandlcd asparagus knife is 
good. If a large proportion of tho lawn is covered with these plants, 
especially tho dandelion and dock, it is bettor to plow up the lawn 
and remake it than attr«-^ii+ to eradicate them bv hand. 




Via. 19. — Effect of crab-graaa on a neglected lawn. 



FERTILIZERS. 

The fertility of agricultural lands is maintained by thorough tillage, 
crop rotation, and fertilization. In the lawn, tillage and crop rota- 
tion arc excluded after tho lawn is once established, and fertili- 
zation must take the form of surface application, inasmuch as it is 
not then feasible to incorporate the manures and fertilizers with the 
soil. 

It is diflicult to make good soil conditions after & lawn is started 
when the poor conditions are due to one or all of tho soil factors 
already discuased *s causing defective lawns. Fortilizatiou will 
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neTer mak« up for a lawn soil poorly preparetl. N"o amount of fertiliza- 
tion will remedy such defects. If tlio lawn soil has been properly 
prepared in tlio first placo and enriched with stable mnniiro, lime, 
and bono pliosphato, ns describetl in tliis hiiUotin, it should bo pos- 
sible to maintain a hiwxi iu good eonditioii. I^awu clii)i>ing3 should 
bo short and nevor removed except from very rich land when rains 
are frequent. Wlien romovati they sliould bo caught in a carrier, not 
raked off. Manure ia the best winter mulch, but only well-rotted 
stable manure should bo used, otherwise it will do more harm than 
good through the introduction of weed seeds. Other coverings aro 
muck and peat, compost, and tobacco stems, all of which make a 
good mulch. Only a thin covering is required. Tlio benefits to the 
soil are that the mulch minimizes the damage from alternate freezing 
and thawing and that it siii>pl!cs, tlut)ugh the leaching of winter rains 
and snows, dissolved inorganic anil organic constituents, which sink 
into the soil »nd thus pi*oinot© the good Gonditiows n ecoona ry for 
grass growth. ^ 

The ihulehes are all unsightly, and for lawns on good soil proparlyi* 
prepared, from which the grass clippings are not removed, they are*- 
not essential after tlie first year. Tlie manure is allowed to stay on^ 
the ground all winter and tho eoarso mat^al raked oft just b&for#»* 
the spring rolling. 

Ground bono is ono of the best lawn applieations. Phosphoric 
acid may also bo applied in some form of j>hosj)hate rock. Potash 
can bo supplied most eeonomicahy a« muriate of potash. Probably 
the best praetiee for the owner of a small place would be to applj' a 
complete commercial fertilizer ono year and then ground bone for 
two years. In regions where it is suiliciently cheap cottonseed meal 
is an excellent lawn dressing. Dried blood, tankage, fish scraj), steri- 
lized sheep manure aro all good fertilizers. All such fertilizers should 
be used in the fall. Spring api>Ucatio!i is hotter than no application, 
except in the case of dissolved bone or dissolved rock. These fer- 
tilizing materials have ono advantage over stable manure beeauao 
they contain no M'ced seeds. ITiis is a^n extremely important con- 
sid&rationi so important that unrotted manur« should bo kept away 
&om the lawm at all times. 

Nitrate of soda at the rate of 100 pounds p«r acre in tho spring after 
active growth begins is also very conducive to grass growth. It 
slu>W8 itself promptly in the (larker green of tho grass. It should be 
scattered just before a rain or sprinkling, or dissolved in water and 
sprinkled over the lawn. Nitrate of soda in smaller applications, 
about 50 pounds to the aere, is also very desirable as a summer appli- 
cation, as it serves to keep tho lawn a bright gre«u during a period 
when nitrification in the soil k very low, and prevents the parched 
appearaiios of the lawn during the summer months. 
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If a surface application of limo is necosearj', it is applied in the fall 
by scattering broadcast wclI-slakcd limo at tJie rate of 500 to 1,000 
pounds to the acre. Ume is ©specially bonefieiai on some soils, mak- 
ing them better suited to bliiegrass and other desirable grasses, as 
well as white clover. 

BELATION OF WALKS AND DRIVES TO THE GREENSWARD. 

Wliile walks and drives sliould always be direct, they should b« 
made to conform to the eontour of the land instead of being made 
straight. On small areas, however, there is no advantage in eurved 
walks. The straight lino is the shortest distance between two points 
anti in general fiirnislies the most appropriate approach to the house 
or outbuilding. Tlie relation of the greensward to the walk or drive, 
however, is not that of directness but that of beauty. 

All walks and drives in private places or in parks should be suffi- 
ci«tfitly helow the lovol of ti\« greensward to bo hidden from the 
observer standing at right angles to the walk and a few hundred fe®t 
from it; that is, to such an observer it should present an unbroken, 
continuous cfTect. By this means the apparent extent of the area 
can bo greatly increased, wliile, if the walk or drive should bo elevated 
ahovo the level of tlie greensward, the lawn would have the appearance 
of being eiit up into small patches or pla*s a very undesirable con- 
dition in tlio lawn of a park or private pliL.ce 

Tlio edges of the greensward should be carried to the edges of the 
gutter or walk with a gentle roll rather thivn with an abrupt bank. 
Ihviiks are not <I©sirabI«. Gentle, sloping surfaces are more easily 
kopt in position, more aasily grassed, and present a more pleasing 
appearance than abrupt hanks. The gentle roll, when properly 
made, will serve the same purpose in edging the walk or drive as the 
abrupt bank. 

In general, walks and drives throvigli areas in which lawns predom- 
inate should be made of harmonizing material; that is, gravel or dirt 
roads are to be preferred to any form of pavement. Tho walks if 
made of gravel aro more in keeping witji t^ie general charactar and 
aspect of the place than if made of asphalt or either natural or artifi- 
cial stone. Where there is a great deal of traflie, which is not usually 
permitted in parks, some form of pavement or permanent walk other 
than that afforded by gravel must be used. The color of tho walk 
and drive shoidd not present a striking contrast to tiie greensward. 
Subdued colors are to bo preferred to bright, glistening material for 
tlio construction of walks and drives. 
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RELATION OF TREES AND SHRUBS TO A LAWN. 

As has already boon suggested, trees and shnabs upon small places 
should occupy subordinate positions. They should not be scat- 
tered promiscuously over the surface of the lawn, but should be 
used in groups about the border of the grounds, in the bays of walks 
and dnvos, and about the foundation of the architectural features 
of tlio place. Street trees of necessity must bo planted in rows, 
but all other adornments in the form of trees and shrubs should bo 
used in a free rather than in a formal fashion. Sheared hedges of 
box or privet along the front of a place or upon the borders of the 
walks and drives are seldom or never desirable features, unless the 
whole treatment of the place is formal. A specimen tree or shrub if 
properly located upon the lawn so as to break up the barrenness of a 
corner or to limit the vision ,in any direction is an appropriate 
object. Oftentimes trees and shrubs can be used to good effect in tJie 
immediate vicinity of buildings for softening or relieving staring 
architectural lines. Of late many plans for the decoration of gardens 
and grounds have suggested the use of trees and shrubs more in the 
manner of paling fences and statuary than as living objects carrying 
individuaUty. The aim should be to preserve the natural hnes and 
characteristics peculiar to each species of plant used in any decora- 
tive schomo rather than to shape the plant into artificial forms. 
It is! the height of folly to prune evergreens in the form of Chinese 
vases, animals, and articles of furniture. This type of distorture is 
becoming altogether too prevalent in the mad rush toward the sup- 
posed return to nature. Let us not forget that in the treatment of 
our places that nature unadorned is adorned most, and that the 
normal, naturally pruned tree or shrub is much more beautiful than 
the one wliich has been trimmed into mimicry of some artificial object. 

Trees and shrubs should be used to conceal unsightly objects in 
the foreground or in the background, to give surprises, and to give 
the fooling of discovery in passing from one portion of a large estate 
to another, and for the purpose of increasing the apparent length 
in drives wliich double bac^k upon themselves in parks and pleasure 
grounds. Evergreens wliich are used upon the lawn should have 
the lower branches preserved so ae to produce the effect of arising 
from the ground not merely by a single stem but as a mass. Shrub- 
bery groups should also be chosen so as to carry the foliage of the 
group to the greensward rather than to present a considerable extent 
of bare stalk between the foliage of the shrub and the lawn. 

As was stated at the outset, the lawn is the canvass upon which 
the architectural and landscape effects are to be produced, and all 
artificial structures as well as plantations should bo made to harmo- 
nize with tho contour of tlio ground and with the general scheme of 
the place so as to produce a harmonious and pleasing picture. 
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BOTAWICAX NAJlCES OF GRASSES REPk^RED TO IJT THIS 
BTJLLETIir. 

Bermuda grajw Capriola dac^/lon (L.) Kuntjie. 

Buffalo grass Bulhilts dactyloidcs (Nutt.) Kaf. 

Canadian blupgra-os . Poa compi^sa lij. 

Carpel grass Paspalrim compressum (Sw.) Nees. 

Charleston gra.sa (see St. Augustine 
grass). 

Crab grass Synthcrtsina aangtcinalis (L.) Dulac. 

Creeping bent grass Agrostis siolorvCfera L. 

IlGrdH grass {see Red top). 

Italian rye grass Lolium multifiorum Lam. 

June grass {see Kentucky blue- 
grass"). 

Kentucky bluograBs Poa pratenaia L. 

Knot grass Paspalum disficJtum L. 

Large water gram Paspalum ditataHtm Poir. 

Mosquito grass Bouteloua. 

Mission grass (see St. Augustine 
grass). 

Perennial rye grass Lotium perenne !>. 

Ked fescue Festuca rubra L. 

Rod top Affrostis alba 1j. 

Rhode Island bent grass Agrostis canina L. 

Rough-Btalkcd meadow griiHS Poa trivialis L. 

Seacoaat bent grass Agrosiis alba maritima (Lam.) Meyer. 

Sheep fescue Festuca ovina L. 

St. Auguatine grass Stenoiap?irum tMmitMatuvi (L.) Brong. 

Sweet vernal grass AnthoxantJtum odoratum L. 

Wood meadow grass Poa nemoralia L. 

BOTAiriCAL KAMES OF PLANTS OTHER THAW GRASSES 
REFERRED TO Ilf THIS BTJLIETIW. 

Creeping Jenny {see Gill-over-the- 
ground). 

Drooping golden bell Forsythia suspcnm Vahl. 

English ivy Medera helix L. 

Gill-over-the-ground Glecoma hcdcracsa Xi. 

Hall's honeysuckle (a form of 
Japanese honeysuckle). 

Japanese honeysuckle Loniccra japonica Thunb. 

Japanese mountain spurge Pachysandra terminalis Sieb. & Zucc. 

Matrimony vine Lycium chinense Mill. 

Moneywort Lysimachia nummularia L. 

Myrtle VCnca minor L. 

Virginia creeper Psedera quinqtte/olia (L.) Greene. 

White clover TrifoUum repens L. 
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